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X. f 14f iJtS U-f f f-i Lt», ^F(CPB5£ 
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&ftB£©<fc 5 Setter K(cmi©«SM6 i 
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6 2 ixj *>?&m.<Dm:tez>tt¥Azmv{i,xm^z>c 
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Mt5*ftWi&Ilil-C, 05 (a) . (b) (CtS 
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JK©JfcKit(£D;teX h 7 -f ^©SI&gSMJlS^^-r 
5. i ^ > y 5rtf 5 J#£\ x^^x h -^7'?r<!f©{4g 

(cts*-cu- tf^©«jg. <ftmmts:-?x< x 

i'©S{b^j^<*)ir±«)T J: iv. 05 (c^-r«-c» 

p^3>^i7 hJil 3©Ttc*5pai'7 5 l FBI 2© 
jicfi^rx ^^x h ^7'iltt,»5 0 pSi»7'j K1©T 

£xy^x h vT'irSi. X h7-f7"ds;; y^i^fo 
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L<ffl«r>6*i«. 0V*.t2R I E (Kl£tt-fat->X9?> 

©*S£\ »bft*aw**x9?>iT*{cttffii©in- 

i 4 , s i c 1 4 ©«fc^a*3iHfi©^3fl«fln,>6n» cn 

6©#X£ffl(,>£4. 01©&g^6 14 UTS i ^{b 
[0032] 05© (d) «:^TJ:^K:xc5 : ->yi / T 

y » s^k©^ h 5 -f 7&ifmLtc&> >jv*m2o 1 

*JBliW So 'Jj?120 1 ©JBfi&WSffittWE L fc 4 

S5 (e-DtCB, aaticfcQy ?2?£ 

t£©* h 5 ^:/©OT®Rt^©[Iijaa>6jiML.Tt>S¥ 
® (C A l ft 4©l»M£ff*Ji£ U fct^H*^ C 
©A 1 ft 4'©^#M£J15Jdtf£ > mmSUZj: 9 A 1 ft 4© 
^■f IS 4 & b T (, > S SlBMf i§©fl® #> 6 rtflUcfir *» -a T 
A 1 ft4©^SftgP»*f^-r-iS„ -?•©&, 05 (e- 

2 ) K»t <fc *> ICA 1 ft 4©^»M ; Sri&*-r s t 4r y 

[0033]»C'J^120 1 ^MLfcl, S&3 © 
XStcfct^T. 05 (f) {C7jVrJ:5K:> 02©«SM 

6 2 4^i©«sm6 i tmt£?>ttmv$>ix, im& 
*m?zttmzm^rz. v^a ^©^kkkdwh. x 

^^>i/3^rSffiLfc^bt)^^@ (05 (f) r 

«. pSi'?'; FBI 2) ©¥B. &tf01©«KM6 
1 JhtcJBfi&T 3 . 0 2 ©&SJ5i 6 2 *1frffikVL, x * ^ 
>^(c<fc0mi©«S)g6 l<&^5fe-r-2.C4tcJ;i3, 0 
1 ©&SJK 6 1 ±tCff^2 ftfc0 2 ©«^M 6 2 0M 
BfcSSti. 05 (g) {CTnf^MC. X F 5 ^ :/©ffliJ® 
Rtf p M * 5 y FBI 2©¥ffi(t«02©«KflS6 2*5 
il^L-tM?n5. C©J:5&C02©£I&M6 2£x 
?^>£'T£C4ft< . 01©G?gjg6 1 £Efc£fSC 
4£nJ#l«:-f S&cti. MiE t,/c 01©&K)g6 
1402 ©«SK 6 2 ©t**4£ . 0 3 ©XSTlrfr ft £ 
x ? > S x ? ^ > ^iig©^ft £ & © £ 



(6) 2001-210914 

10 

[0 0 3 4 ] 02©«gjg6 2©WI44L,-T«. 01© 
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SOLUTION: This nitride semiconductor laser 
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formed at least on the side surface of the ridge- 
shaped stripe. A rich layer 201, containing 
abundant aluminum or boron is formed at least 
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3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It has the component structure of making n mold nitride semi-conductor 
layer, a barrier layer, and p mold nitride semi-conductor layer coming to grow up at 
least on a substrate. In the nitride semiconductor laser component which etching 
comes to form the stripe of a ridge configuration from p mold nitride semi- 
conductor layer side, and comes to form an insulator layer in the side face of the 
stripe of said ridge configuration further at least The nitride semiconductor laser 
component characterized by having the rich layer which contains aluminum or 
boron at abundance near the front face of the flat surface which is in contact with 
said insulator layer, and which is continuing from the side face of the stripe of a 
ridge configuration, and the side face of a stripe at least. 
[Claim 2] The nitride semiconductor laser component according to claim 1 
characterized by coming to form said rich layer in the front face of the flat surface 
which is exposed, and which is continuing from the side face of the stripe of a 
ridge configuration, and the side face of a stripe at least by diffusing aluminum or 
boron after forming the stripe of a ridge configuration. 
[Claim 3] The nitride semiconductor laser component according to claim 1 
characterized by said rich layer carrying out the ion implantation of aluminum or 
the boron to the front face of the flat surface which is exposed, and which is 
continuing from the side face of the stripe of a ridge configuration, and the side 
face of a stripe at least, and coming to form it in it after forming the stripe of a 
ridge configuration. 
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*' NOTICES* 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially insulation of this invention is good about the 
laser component which consists of a nitride semi-conductor (InaAlbGa1-a-bN, 
0<=a, 0<=b, a+b<=1), and it is related with the long nitride semiconductor laser 
component of the life from which leakage current and a short circuit were 
prevented. 
[0002] 

[Description of the Prior Art] In recent years, many researches and developments 
are done for utilization of a nitride semiconductor laser component, and various 
nitride semiconductor laser components are known, this invention person etc. as a 
usable laser component for example, to Jpn.J.Appl.Phys.Vol.37(1 998) pp.L309- 
L312, Part2, No.3B, and 15 March 1998 20 micrometers (Epitaxially laterally 
overgrown GaN) of ELOG(s) are formed in the silicon-on-sapphire upper part. 
After growing up GaN after that until thickness is set to 100 micrometers, the GaN 
substrate with which about 80-micrometer rearrangement was reduced was 
obtained by deleting silicon on sapphire, and the nitride semiconductor laser 
component which comes to carry out two or more laminatings of the nitride semi- 
conductor layer which serves as laser component structure on this GaN substrate 
is announced. And this laser component announced the nitride semiconductor laser 
component which makes possible 10,000 hours or more of continuous oscillation in 
a room temperature. The same typical sectional view as the laser component 
shown in drawing 6 at above-mentioned J.J.A.P. was shown. As shown in this 
drawing 6 , it has the stripe of the ridge configuration which etched selectively and 
was formed to p mold cladding layer which consists of a p mold contact layer 
which consists of p-GaN from the superstructure of p-aluminumO.14GaO.86 
N/GaN. It is the nitride semiconductor laser component which the insulator layer 
which benefits the insulation of a component from Si02 is formed in the side face 
of the stripe of the formed ridge configuration, and p electrode is further formed in 
said stripe upper part, and comes to form a resonance side by cleavage. 
Furthermore, p pad electrode is formed so that this laser component may cover p 
electrode. Thus, by forming the insulator layer in the side face of the stripe of a 
ridge configuration, prevention of a short circuit and prevention of leakage current 
are performed. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejue 



2006/09/08 



JP.2001-210914.A [DETAILED DESCRIPTION] 



2/1 8 ^— V 



[0003] 

[Problem(s) to be Solved by the Invention] However, in the obtained laser 
component, in spite of being the laser component formed on the same conditions, 
what has an extremely bad life property arises. As a result of examining many 
things about the cause that a life property falls extremely, since the insulation of 
the insulator layer of the side face of the stripe of a ridge configuration was 
imperfect, leakage current arose and this invention person surmised that it was for 
a short circuit to occur. To both attain improvement in the yield as if for which 
suited commercializing a laser component to make component properties, such as 
a life property, good is desired. 

[0004] Then, the object of this invention is offering the nitride semiconductor laser 
component which can make the insulation of a component good, can prevent 
prevention and a short circuit of leakage current, and can obtain a component with 
a good life property with the sufficient yield. 
[0005] 

[Means for Solving the Problem] That is, the configuration of following the (1) - (3) 
can attain the object of this invention. 

(1) It has the component structure of making n mold nitride semi-conductor layer, 
a barrier layer, and p mold nitride semi-conductor layer coming to grow up at least 
on a substrate. In the nitride semiconductor laser component which etching comes 
to form the stripe of a ridge configuration from p mold nitride semi-conductor layer 
side, and comes to form an insulator layer in the side face of the stripe of said 
ridge configuration further at least The nitride semiconductor laser component 
characterized by having the rich layer which contains aluminum or boron at 
abundance near the front face of the flat surface which is in contact with said 
insulator layer, and which is continuing from the side face of the stripe of a ridge 
configuration, and the side face of a stripe at least. 

(2) A nitride semiconductor laser component given in the above (1) characterized 
by coming to form said rich layer in the front face of the flat surface which is 
exposed, and which is continuing from the side face of the stripe of a ridge 
configuration, and the side face of a stripe at least by diffusing aluminum or boron 
after forming the stripe of a ridge configuration. 

(3) A nitride semiconductor laser component given in the above (1) characterized 
by said rich layer carrying out the ion implantation of aluminum or the boron to the 
front face of the flat surface which is exposed, and which is continuing from the 
side face of the stripe of a ridge configuration, and the side face of a stripe at 
least, and coming to form it in it after forming the stripe of a ridge configuration. 
[0006] That is, by forming the rich layer which make abundance come to contain 
aluminum or boron toward the interior near [ , such as a side face of the stripe of a 
ridge configuration , ] a front face from a front face , this invention act in 
multiplication with the insulator layer form in the side face of the stripe of a ridge 
configuration , and the good insulation of it be attain , and it can offer the nitride 
semiconductor laser component which become possible [ preventing leakage 
current and a short circuit good ] . Furthermore, this invention can also attain 
improvement in the yield by considering as the laser component which has a rich 
layer. 
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[0007] Conventionally, as shown in drawing 6 , the insulating insulator layer is 
formed in the' side face of the stripe of a ridge configuration. However, the case 
where tKis insulator layer is not uniform good film will arise, insulation will become 
imperfect, and a short circuit etc. will occur. 

[0008] On the other hand, the result examined variously that this invention person 
should make the insulation of the part which touches a pad electrode a much more 
perfect thing, Make aluminum (aluminum) or boron (B) contain near the front face 
of the flat surface which is continuing from the side face of a stripe, and the side 
face of a stripe in abundance, and a rich layer is formed. By making into insulation 
the front face of the component structure exposed by forming the stripe of a ridge 
configuration itself, a rich layer and an insulator layer can act in multiplication, and 
can have good insulation. 

[0009] furthermore, the thing make for front faces, such as a side face of the 
stripe of a ridge configuration expose, to diffuse aluminum or boron after a rich 
layer forming the stripe of a ridge configuration in this invention — or when it 
come to be form by carrying out the ion implantation of aluminum or the boron, 
while being able to form a rich layer good and showing better insulation, it be 
desirable in respect of improvement in the yield. 

[0010] Moreover, in this invention, when an ion implantation is carried out, the 
refractive index of the part is desirable in aluminum or B, also at diffusion or the 
point which becomes small and light shuts up. From this, although the laser 
component of drawing 6 is an effctive-index waveguide mold since p electrode has 
not touched all over the front face of p mold contact layer, for example An ion 
implantation is spread or carried out. aluminum or B to the side face of a barrier 
layer 9 for the laser component of drawing 6 , as shown in drawing 1 By forming 
the rich layer 201, it becomes a perfect refractive-index waveguide mold because 
slight optical closing depth becomes good, and the level transverse mode can be 
stable, lifting of a threshold can be prevented, a life property can be raised, and it 
is desirable. 
[0011] 

[Embodiment of the Invention] Drawing 1 - drawing 4 are used for below, and this 
invention is further explained to it at a detail. Drawing 1 is the typical sectional 
view showing the part cut at right angles to the die-length direction of the stripe 
of the ridge configuration of the nitride semiconductor laser component which is 
the gestalt of the 1 operation which comes to form the rich layer 201 of this 
invention in the laser component of drawing 6 shown with said conventional 
technique. Drawing 2 - drawing 4 are the typical sectional views of the nitride 
semiconductor laser component which is the gestalt of the 1 operation which 
comes to form the rich layer 201 of this invention in the laser component used as 
a perfect refractive-index waveguide mold. 

[0012] The nitride semiconductor laser component of this invention has the rich 
layer which contains aluminum or boron at abundance near the front face of the 

< 

flat surface which is in contact with the insulator layer, and which is continuing 
from the side face of the stripe of a ridge configuration, and the side face of a 
stripe at least in the nitride semiconductor laser component which comes to form 
an insulator layer in the side face of the stripe of a ridge configuration. Therefore, 
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especially as a laser component which forms a rich layer, it is not limited but, 
specifically, the laser component of drawing 1 - drawing 4 is mentioned that what 
is necessary is just the laser component which has the stripe of a ridge 
configuration. 

[0013] First, the rich layer 201 is explained using drawing 1 . An insulator layer is 
formed in the side face of the stripe of a ridge configuration at drawing 1 , the p 
electrode 20 is formed in the maximum upper layer of a stripe, and p pad electrode 
is formed in the upper part part of a stripe so that p electrode and an electric 
target may be contacted. And the rich layer 201 is formed near the front face of 
the flat surface which is continuing from the side face of the stripe of a ridge 
configuration in which the insulator layer 62 is in contact with component 
structure, and the side face of a stripe, after protect formation of the rich layer 
201 in the case of this drawing 1 so that the rich layer 201 may not be form in the 
maximum top face ( front face of p mold contact layer ) of p mold nitride semi- 
conductor layer , after form the stripe of a ridge configuration , it be make to 
contain near the front face which be have aluminum or B expose by diffusion and 
the ion implantation in abundance in the process of formation of the conventional 
component . 

[0014] In this invention, near a front face shows the part which has the depth 
toward the inside from the front face of the exposed component structure, after 
forming the stripe of a ridge configuration. For example, the part in which the rich 
layer 201 shown in drawing 1 -4 is formed is shown. Moreover, in this invention, 
though it is the same layer as containing in abundance like p mold contact layer of 
drawing 2 , and p mold cladding layer, more aluminum or B than other parts are 
contained, and the condition that aluminum and B are unevenly distributed is 
shown. And the part in which aluminum and B are unevenly distributed is used as 
the rich layer 201 by this invention. 

[0015] In this invention, after formation of the rich layer 201 forms the stripe of a 
ridge configuration, it is formed in the exposed part by making aluminum or B 
contain near the front face of the part where especially p pad electrode is formed 
in an upper part part at abundance. Especially as an approach of making abundance 
containing aluminum and B, although not limited, after making a part to form a rich 
layer in vapor-deposit aluminum and B, in this invention, the method of applying 
and diffusing heat or the approach by the ion implantation is mentioned, for 
example as a desirable example. 

[001 6] In this invention, it heat-treats by making the part to diffuse vapor-deposit 
aluminum or B as an approach of diffusing. As temperature in the case of heat 
treatment, it is adjusted suitably, for example, is 400 degrees C - 700 degrees C. 
As time amount of heat treatment, it is adjusted suitably, for example, is 10 
minutes - 2 hours. Moreover, when forming the rich layer 201 by diffusion, 
adjustment of concentration and accommodation of the depth from a front face 
are performed by adjusting the temperature and time amount of heat treatment. 
[0017] aluminum or B which the mask of the part to make it pouring in was carried 
out [ B ], and made it ionize all over a wafer by Si oxide film or the resist as an 
approach of carrying out an ion implantation in this invention — 10- it is carried 
out by accelerating to the energy of hundreds keV(s) and devoting oneself to a 
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front face. Moreover, when forming the rich layer 201 by the ion implantation, 
adjustment of concentration and accommodation of the depth from a front face 
are performed by adjusting impregnation time amount in acceleration voltage. 
[0018] Moreover, it is extent which is limited and can take and insulation 

especially as aluminum of the rich layer 201 , or concentration of B, for example, 
they are specifically three or more 1x1014 atom/cm. Moreover, although especially 
the thickness (depth from a front face) of the rich layer 201 is not limited, it is 
extent which can take insulation, for example, is specifically 100A - 2 micrometers. 

[0019] for example, as a gestalt of 1 implementation of formation of the ridge layer 
201 On a substrate as indicated by J.J.A.P. shown with said conventional 
technique n mold contact layer, From p mold nitride semi-conductor layer side 
after forming the component structure of making a barrier layer, p mold contact 
layer, etc. coming to grow up, by etching etc. After forming the stripe of a ridge 
configuration, Where a rich layer is made not to be formed in the front face of the 
maximum upper layer of the stripe of a ridge configuration, (in for example, the 
condition that protective coats, such as a resist formed on the occasion of 
etching, are formed) The ridge layer 201 is formed at least by the diffusion and the 
ion implantation which are exposed and which were shown in the side face of the 
stripe of a ridge configuration etc. above. Then, an insulator layer 1 5, the p 
electrode 20, and p pad electrode 101 grade are formed like said J.J.A.P. etc. And 
it becomes the laser component which has the rich layer 201 shown in drawing 1 . 
Especially as an insulator layer 62 of drawing 1 , although not limited, Si02 grade 
can be used. Moreover, especially as a stripe of the ridge configuration of drawing 
I , although not limited, the content indicated by J.J.A.P. shown above, for example 
and the same content are mentioned. 

[0020] By forming the rich layer 201 , the rich layer 201 and an insulator layer 1 5 
act in multiplication, insulation becomes good, and the laser component shown in 
drawing 1 can perform prevention of leakage current, and prevention of a short 
circuit, and turns into a laser component with a good life property. In case the 
laser component furthermore shown in drawing 1 can be produced with the 
sufficient yield and mass-produced, it is desirable. Since insulation becomes good 
[ the laser component of this invention ], furthermore, the desirable laser 
component shown in drawing 1 again also in respect of the improvement in the 
dependability of a component (defect prevention) Although nonuniformity arises in 
current density inside the stripe of a ridge configuration, the level transverse mode 
becomes unstable and lifting of a threshold may be seen in the condition of not 
forming the rich layer 201 since p electrode has not touched all over the front face 
of p mold contact layer A component property like the laser component of a 
perfect refractive-index waveguide mold becomes easy to be shown by the 
refractive index of the part becoming small by making aluminum or B contain, and 
slight optical closing depth becoming good. Thus, if lifting of a threshold is 
suppressed, a life property can be made more into fitness. The rich layer 201 
shown in drawing 1 can adjust thickness by adjusting suitably according to the 
diffusion at the time of forming the rich layer 201, or the conditions of an ion 
implantation, although horizontal thickness differs from vertical thickness to a 
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substrate. The thickness of a rich layer shows whether aluminum or B has entered 
to the depth of how much in component structure here. 

[0021] Next, the laser component of drawing 2 - drawing 4 is explained. By the 
whole surface surface of p mold contact layer having touched p electrode, since 
stripe width of face is narrow, the level transverse mode stabilizes drawing 2 - 
drawing 4 , since they can suppress lifting of a threshold, they are desirable, and 
they serve as still more desirable structure as a laser component of a perfect 
refractive-index waveguide mold. Laminating growth of n mold contact layer 5 - 
the p mold contact layer 1 3 is carried out on a substrate at drawing 2 - drawing 5 . 
The stripe of a ridge configuration is formed by etching from this p mold contact 
layer side. As the 2nd protective coat 62 (insulating film equivalent to the insulator 
layer of this invention) is formed in the side face of the stripe of a ridge 
configuration and p mold contact layer which is the maximum upper layer of a 
stripe is touched, they are p electrode and the laser component which p pad 
electrode is formed and becomes so that p electrode may be touched further. 
Here, although the 2nd protective coat 62 is formed in order to be the insulating 
film, to be equivalent to the insulator layer of this invention and to maintain the 
insulation of a component like the insulator layer 15 of drawing 1 , it is faced 
explaining the phase of formation of drawing 2 - drawing 5 , and let it be the 2nd 
protective coat 62. And the rich layer 201 of this invention is formed in the flat 
surface which is continuing from the side face of the stripe of a ridge configuration, 
and the side face of a stripe as shown in each drawing at such drawing 2 - drawing 
5 . By forming the rich layer 201, insulation is shown, it acts in multiplication with 
the 2nd insulating protective coat 62 currently formed in the side face of a stripe, 
and the part of the rich layer 201 also makes the insulation of a component good. 
Prevention of leakage current and prevention of a short circuit become good, and 
the improvement in a life property and improvement in the yield can be attained 
because insulation becomes good. 

[0022] Especially as the 2nd protective coat 62 used as the insulator layer used 
for drawing 2 - drawing 5 , although not limited, the oxide which contains at least a 
kind of element chosen from the group which consists of Ti, V, Zr, Nb, Hf, and Ta, 
BN, SiC, AIN, etc. are mentioned, for example. Moreover, Si oxide can also be used 
as the 2nd protective coat 62, and it is carried out by choosing the ingredient 
which is easy to be etched from Si oxide as an ingredient of the 1 st protective 
coat 61 in this case as mentioned later as mentioned later. 
[0023] Especially as stripe geometry of drawing 2 - drawing 5 , although not 
limited, as desirable stripe geometry, the stripe geometry whose stripe width of 
face is 0.5-4.0 micrometers, for example can be raised. Stripe width of face is 
desirable in respect of the lowering of a threshold and the stabilization of the level 
transverse mode by it being the above-mentioned range. Moreover, as stripe width 
of face described above as a laser component which has the stripe of structure 
narrow as mentioned above, the laser component of structure as shown in drawing 
2 - drawing 4 is mentioned. Even if these laser components narrow stripe width of 
face, they are obtained by the stripe and the electrode formation approach 
(specifically indicated by JP,2000-4063,A.) of forming with sufficient repeatability. 
Drawing 5 is used and explained about the approach below. By choosing an 
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ingredient so that the etch rates by etching processing with the 1st protective 
cqat 61 used in case the waveguide of a stripe is formed, and the 2nd insulating 
protective coat 62 formed in the side face of a stripe may differ, and performing 
following each process, this approach can form a stripe with sufficient 
repeatability, and can form the 2nd insulating protective coat 62 in a position by 
the thickness of homogeneity further. 

[0024] Drawing 5 is the typical sectional view showing the partial structure of the 
nitride semiconductor wafer in each process for explaining each process of the 
stripe of the nitride semiconductor laser component of drawing 2 - drawing 4 , and 
the formation approach of an electrode. The sectional view shown in this drawing 5 
shows drawing at the time of it being parallel and cutting to a perpendicular 
direction, i.e., a resonance side, to the stripe waveguide formed by etching. 
[0025] First, in the 1 st process, as shown in drawing 5 (c), the stripe-like 1 st 
protective coat 61 is formed on p mold contact layer 13 in the maximum upper 
layer. In this 1st process, as long as the 1st protective coat 61 is an ingredient 
which does not ask especially insulation but has the etch rate and difference of a 
nitride semi-conductor, what kind of ingredient is sufficient as it. As the 1st 
protective coat 61, although choosing and using the ingredient with which the 2nd 
protective coat 62 formed at the 3rd below-mentioned process differs from an 
etch rate forms the 2nd protective coat 62, it is still more desirable. As the 1st 
protective coat 61, for example, Si oxide (Si02 is included), a photoresist, etc. are 
mentioned, and it is Si oxide preferably. Although wet etching, dry etching, etc. are 
used as an approach it will form the waveguide field of the shape of a stripe of the 
nitride semiconductor laser component in the 2nd following process if the 1 st 
protective coat 61 is Si oxide, the dry etching which etching tends to carry out is 
used preferably, and can make good selectivity of the 1st protective coat 61 and 
nitride semi-conductor to which importance is attached by this dry etching. 
Moreover, it is easy to dissolve to fluoric acid and is desirable when fluoric acid is 
used as an acid which has the property which is easy to dissolve rather than the 
2nd protective coat by etching which will be performed using an acid at the 3rd 
process which is an after process if the 1st protective coat 61 is chosen from the 
above-mentioned ingredient to an acid, is easy to establish a solubility difference 
with the 2nd protective coat 62, and is used especially at the 3rd process. As 
stripe width of face (W) of the 1st protective coat, 4 micrometers - 0.5 
micrometers are preferably adjusted to 3 micrometers - 1 micrometer. The stripe 
width of face of the 1st protective coat 61 is about equivalent to the stripe width 
of face of a waveguide field. 

[0026] In the 1st process, the process shown in drawing 5 (a) and (b) is mentioned 
as a concrete process which forms the 1st protective coat 61. First, as shown in 
drawing 5 (a), after [ the front face of p mold contact layer 13 ] forming in the 
whole surface mostly, the stripe-like 3rd protective coat 63 is formed for the 1 st 
protective coat 61 on the 1st protective coat 61. Then, as shown in drawing 5 (b), 
after etching the 1st protective coat 61, with the 3rd protective coat 63 attached, 
the 1st protective coat 61 of the shape of a stripe as shown in drawing 5 (c) can 
be formed by removing the 3rd protective coat 63. In addition, etching gas or an 
etching means can be changed with the 3rd protective coat 63 attached, and it can 
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also etch from p mold contact layer 1 3 side. 

[0027] In the 1st process, in order to be able to use dry etching like RIE (reactive 
ion etching), for example and to etch the 1st protective coat 61 which consists of 
Si oxide at the 1st process in this case as an etching means, it is desirable to use 
the gas of a fluorine compound system like CF4. 

[0028] Moreover, the 1st protective coat 61 of the shape of a stripe as shown in 
drawing 5 (c) can also be formed by the lift-off method. By the lift-off method, by 
forming the photoresist of the configuration which the stripe-like hole opened on p 
mold contact layer 13, forming the 1st protective coat 61 the whole surface from 
the photoresist, and carrying out dissolution clearance of the photoresist after 
that, as shown in drawing 5 (c), it leaves only the 1st protective coat 61 in contact 
with p mold contact layer 1 3. In addition, as an approach of forming the 1 st 
protective coat 61, it is in the inclination for the stripe with which an end face is 
[ to form by etching, as shown in drawing 5 (a) and (b) ] almost more nearly 
vertical, and the configuration was ready to be easy to be obtained rather than it 
forms the stripe-like 1st protective coat 61 by the lift-off method. 
[0029] Next, in the 2nd process, as shown in drawing 5 (d), it etches from the part 
in which the 1st protective coat 61 of p mold contact layer 13 in which the 1st 
protective coat 61 was formed is not formed, and the waveguide field of the shape 
of a stripe according to the configuration of a protective coat is formed in a part 
for the direct lower part of the 1 st protective coat 61 . When etching, the structure 
of a laser component differs from a property by into which location a dirty stop is 
made. As long as a dirty stop is a layer below p mold contact layer, it may be 
stopped in any nitride semi-conductor layer. In the example shown in drawing 5 , 
the middle of p mold cladding layer 12 under p mold contact layer 13 is considered 
as the dirty stop. If a substrate side is a dirty stop from the soffit side of p mold 
cladding layer rather than the 0.2 micrometers of the directions of p mold contact 
layer, a stripe will serve as a ridge and the laser component of a refractive-index 
waveguide mold will be made. A soffit side points out the field of the bottom 
cladding layer to the thickness direction, and as stated also in advance, when a 
lightguide layer is under a cladding layer, the interface of a guide layer and a 
cladding layer is equivalent to a soffit side. If a dirty stop is carried out above this 
soffit side, since etching time will become short and it will be easy to control an 
etching rate, convenience on industrial engineering is good. 
[0030] Moreover, a dirty stop can also be used as the nitride semi-conductor 
below the soffit side of p mold cladding layer although not shown in drawing 5 . 
When the layer by the side of a substrate is a dirty stop, it is [ an inclination for a 
threshold to fall remarkably ] and is more desirable than a soffit side. 
[0031] In the 2nd process, as an etching means, although wet etching, dry etching, 
etc. are used, the dry etching which etching tends to carry out is used preferably. 
For example, if dry etching like RIE (reactive ion etching) can be used, the gas of a 
chlorine system like CI2, CCI4, and SiCI4 used well at other groups III— V 
semiconducter to etch a nitride semi-conductor in this case is used and these gas 
is used, when Si oxide is used as the 1st protective coat 61, since a selection ratio 
with Si oxide is made greatly, it is desirable. 

[0032] After etching as shown in (d) of drawing 5 , and forming the stripe of a ridge 
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configuration, the rich layer 201 is formed. The approach of formation of the rich 
layer 201 is as having described above. The condition of having formed vacuum 
evaporationo film, such as aluminum, in the flat surface which is continuing from 
the side face of the stripe of a ridge configuration and its side face by vacuum 
evaporationo is shown in drawing 5 (e-1). Abundant parts, such as aluminum, are 
formed toward the interior after forming vacuum evaporationo film, such as this 
aluminum, from the front face of the component structure which is in contact with 
vacuum evaporationo film, such as aluminum, with thermal diffusion. Then, the rich 
layer 201 can be formed by removing vacuum evaporationo film, such as aluminum, 
as shown in drawing 5 (e-2). 

[0033] Next, in the 3rd process, after forming the rich layer 201, as shown in 
drawing 5 (f), it is an ingredient which is different from the 1st protective coat 61 
in the 2nd protective coat 62, and forms using the ingredient which has insulation 
on the side face of stripe-like waveguide, the flat surface of the nitride semi- 
conductor layer ( drawing 5 (f) p mold cladding layer 1 2) which it was etched and 
was exposed, and the 1st protective coat 61. After forming the 2nd protective coat 
62, by removing the 1st protective coat 61 by etching, only the 2nd protective coat 
62 formed on the 1st protective coat 61 is removed, and as shown in drawing 5 (g), 
the 2nd protective coat 62 is continuously formed in the side face of a stripe, and 
the flat surface of p mold cladding layer 12. Thus, in order to make it possible to 
remove the 1st protective coat 61, without etching the 2nd protective coat 62, as 
described above, it becomes possible by choosing and using that from which the 
etch rate to the etching processing performed at the 3rd process differs the 
ingredient of the 1st protective coat 61 and the 2nd protective coat 62. Although 
especially etching processing at the 3rd process is not limited, the approach of 
carrying out dry etching, for example using fluoric acid is mentioned. 
[0034] It is chosen from a different ingredient from the 1st protective coat 61 as 
an ingredient of the 2nd protective coat 62, and it will not be limited, especially if it 
is the ingredient which is hard to be etched by etching processing of the 3rd 
process or an etch rate is slower than the 1st protective coat 61 and is the 
ingredient which can form the 2nd protective coat 62 in the side face of a stripe 
etc. As the 2nd desirable protective coat, from Si oxide and a resist ingredient 
being preferably used as the 1st protective coat 61 as mentioned above, it is 
ingredients other than the ingredient of the 1st protective coat 61 at least, and an 
ingredient with an etch rate slower than the 1st protective coat 61 is mentioned. 
When the 1st protective coat 61 is Si oxide, a kind is used for inside [ it is the 
oxide which contains at least a kind of element chosen from the group which 
consists of Ti V, Zr, Nb, Hf, and Ta, for example as an example of the 2nd 
protective coat 62, and BN, SiC and AIN ] at least, and the oxide of Zr, the oxide 
of Hf, and any one or more sorts of ingredients of BN and SiC are used more 
preferably. Moreover, after the 2nd protective coat 62 formation, in order not to 
etch a nitride semi-conductor, the 2nd protective coat 62 is not taken into 
consideration about etching speed with a nitride semi-conductor. Moreover, as 2nd 
thin film layer 62, Si oxide may be used and the 1st protective coat 61 is 
performed in this case by choosing an ingredient with the etch rate quicker than Si 
oxide in the 3rd process. 
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[0035] Moreover, like the above, by continuing and forming the 2nd protective coat 
on the 1st protective coat 61, high insulation can be held, and since it can form by 
uniform thickness on p mold cladding layer 12, generating of concentration of the 
current resulting from the ununiformity of thickness can be prevented. Moreover, 
in the 2nd process of the above, since the dirty stop is considered as the middle of 
p mold cladding layer 1 2, as the 3rd process shows to drawing 5 (f), the 2nd 
protective coat 62 is formed in the flat surface of p mold cladding layer 1 2, but if a 
dirty stop is carried out below p mold cladding layer 1 2, the 2nd protective coat will 
be formed in the flat surface of the nitride semi-conductor layer which carried out 
the dirty stop. 

[0036] Moreover, the 2nd protective coat 62 can also be formed by the lift-off 
method. For example, it is either of the examples which the 2nd protective coat 62 
described above, and if the 1st protective coat 61 is used as Si oxide, the 2nd 
protective coat 62 has the etch selectivity of being hard to be etched or an etch 
rate is slower than Si oxide, to fluoric acid. For this reason, if only the 1st 
protective coat 61 is removed by the lift-off method after forming the 2nd 
protective coat succeeding the side face of stripe waveguide, the flat surface 
(dirty stop layer) in which that stripe is formed, and the front face of the 1 st 
protective coat 61, as shown in drawing 5 (f), the 2nd protective coat 62 with 
uniform thickness will be formed to a flat surface as shown in drawing 5 (g). 
[0037] Next, in the 4th process, as shown in drawing 5 (h), the p electrode 20 
electrically connected with the p mold contact layer 13 is formed on the 2nd 
protective coat 62 and p mold contact layer 13. Here, since the 2nd protective 
coat 62 is already formed of said process, in case p electrode is formed, there is 
no need for fine actuation of forming only in the narrow contact layer of stripe 
width of face, p electrode can be formed by the large area and operability becomes 
good. 

[0038] moreover, in this invention, when it may have the stripe of the ridge 
configuration where the above width of face is narrow, as a p pad electrode formed 
on p electrode The 1 st thin film layer which contains the metal which covered 
whole p electrode surface and was formed by the same die length as stripe die 
length desirable at least although not limited especially, this — when it is formed 
from the 2nd thin film layer containing the metal formed by die length shorter than 
stripe die length on the 1 st thin film layer or comes to form the 3rd thin film layer 
between the 1st and the 2nd thin film layer, it is desirable, although the cleavability 
of p pad electrode improves and exfoliation of p electrode is prevented. For 
example, p pad electrode 101 which comes to form the 2nd thin film layer 32 on 
the 1st thin film layer 31 shown in drawing 2 used in the below-mentioned example 
is mentioned. 

[0039] The 1st thin film layer is desirable in respect of heat dissipation nature etc. 
to cleavability, an adhesive property, and a pan in their being more than kinds, such 
as nickel, Ti, Cr, W, and Pt. Moreover, when the 2nd thin film layer consists of Au, 
the heat conductivity becomes it is good and good [ stripping of heat ], and it is 
still more desirable in respect of the adhesive property in the case of bonding, 
relaxation of an impact, etc. Although the 2nd thin film layer which consists of Au 
is inferior in cleavability, since it is a configuration shorter than stripe die length, 
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the end face of the 2nd thin film layer is not in agreement with the cleavage plane 
formed of cleavage, and does not affect the cleavability of p pad electrode at all. 
Moreover, when the 3rd thin film layer containing at least one or more sorts of 
ingredients, such as Pt, W, TiN, Cr, and nickel, is formed between the 1st thin film 
layer and the 2nd thin film layer, it can prevent that the 3rd thin film layer turns 
into a barrier layer, and the metal of the 2nd thin film layer is spread, and is 
desirable. Thus, when diffusion of the 2nd thin film layer can be prevented, it is 
desirable for lifting of resistance and lifting of a threshold being suppressed, and 
generating of the heat inside a laser component being prevented by it, and raising a 
life property. 

[0040] In this invention, the electrode which has the ohmic contact which can 
choose various ingredients suitably, and can use them as p and an n electrode, for 
example, is indicated by said J.J.A.P. is mentioned. 

[0041] Moreover, in order to be obstructed by n electrode, and for a scribe not to 
attain even a nitride semi-conductor and to prevent this trouble if SUKURAIBUSU 
[ a substrate rear face / solid one / n electrode ] from an after [ formation ] rear 
face when n electrode is formed in a substrate rear face, by forming n electrode of 
a pattern configuration in the substrate rear face of a wafer, it becomes easy to 
carry out a scribe and cleavability improves, the configuration of one chip obtained 
by carrying out cleavage of the wafer as a pattern configuration is easy to be 
acquired — as — a configuration almost comparable as a chip size, for example, a 
400micrometerx400micrometer configuration, — it comes out and a certain thing is 
desirable. That is, a pattern is attached and n electrode is formed so that n 
electrode may not exist on a scribe line and/or a cleavage plane. Furthermore, if a 
metallizing electrode is also formed on n electrode in the same pattern 
configuration as n electrode, it will become easy to carry out the scribe of it, and 
its cleavability will improve. Especially as an n electrode, although not limited, Ti- 
aluminum, W-aluminum-W-Au, etc. can be used, for example. As a metallizing 
electrode, 0.1 micrometer-0.2micrometer[ of Ti-Pt-Au-(Au/Sn) [thickness ]- 
0.7micrometer-0.3micrometer], Like the Ti-Pt-Au-(Au/Si) [thickness above, like] 
and the Ti-Pt-Au-(Au/germanium) [thickness above], ] etc. can be used like] and 
the Au/germanium[thickness above like] and the Au/Si[thickness above like] and 
the [0.3 micrometers of Au/Sn thickness] In[thickness above like the Ti-Pt-Au-In 
[thickness above. As the approach of chip-izing in case n electrode is formed in a 
rear face at a pattern configuration, a bar-like sample can be produced for 
between n electrode patterns on the back by the scribe from a rear face, and a 
scribe can perform chip-ization from the rear face after reflective mirror formation 
to an end face, for example. 

[0042] Moreover, especially as component structure of others of the laser 
component of this invention, it is not limited but well-known various component 
structures can be used, or [ that the nitride semi-conductor of Si02 grade does 
not grow on different-species substrates known conventionally, such as sapphire 
and a spinel, or a different-species substrate as a substrate into which the 
component structure of the laser component of this invention is grown up ] — or 
the protective coat which consists of an ingredient which cannot grow easily 
forms, and the nitride semi-conductor substrate which is made to carry out lateral 
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growth (lateral growth) selectively on it, and is obtained is mentioned. A nitride 
semi-conductor substrate with few crystal defects which are made to carry out 
lateral growth preferably and are acquired is desirable. When component structure 
is formed on a nitride semi-conductor substrate with few crystal defects, it is 
desirable, although the crystal defect of the nitride semi-conductor which 
constitutes a component decreases and generation of heat within a component is 
suppressed. Moreover, it becomes easy to carry out cleavage of the substrate to 
being a nitride semi-conductor substrate, and it is desirable also in respect of 
peeling prevention of p electrode. The protective coat used when the protective 
coat used for lateral growth formed said stripe shows a different operation. 
[0043] As the growth approach of a nitride semi-conductor substrate with few 
crystal defects acquired using lateral growth Although it may not be limited but 
which approach may be used, especially, for example An approach given in 
J. J.A.P.Vol.37(1 998) pp.L309-L312, The concavo-convex section is formed in the 
nitride semi-conductor front face which these people grew up on a different 
different-species substrate from the nitride semi-conductor currently indicated by 
JP f 1 1-191659,A which applied previously. After forming said protective coat of 
Si02 grade on the flat surface of the heights and a crevice, the method of 
connecting the nitride semi-conductor which grew the longitudinal direction and 
grew up to be the protective coat upper part in the longitudinal direction mutually 
from the nitride semi-conductor exposed to the side face etc. is mentioned. 
Moreover, in case the nitride semi-conductor substrate obtained with lateral 
growth grows up component structure, even if it performs it in the condition of 
having a different-species substrate, where a different-species substrate is 
removed, it may be performed. 

[0044] The resonance side of the laser component of this invention can form a 
good mirror plane-like resonance side by carrying out cleavage in respect of {11- 
00} of a nitride semi-conductor [the field equivalent to the side face of a Mth 
page:hexagonal prism-like crystal] so that it may become vertical to the stripe of a 
ridge configuration. The detail is indicated about the cleavage in the Mth page of a 
nitride semi-conductor by JP,9-232676,A for which these people applied 
previously, for example. 
[0045] 

[Example] The example of the nitride semiconductor laser component which is the 
gestalt of 1 operation of the following this inventions is shown. However, this 
invention is not limited to this. 

[Example 1] drawing 2 is the typical sectional view showing the structure of the 
laser component concerning one example of this invention, and shows drawing at 
the time of cutting in a direction vertical to stripe waveguide. Hereafter, an 
example 1 is explained based on this drawing. 

[0046] (Substrate layer 2) The different-species substrate 1 which consists of 
sapphire which makes linchphi and C side a principal plane is set in a MOVPE 
reaction container, temperature is made into 500 degrees C, and the buffer layer 
which consists of GaN is grown up by 200A thickness using trimethylgallium (TMG) 
and ammonia (NH3). Temperature is made into 1050 degrees C after buffer layer 
growth, and the substrate layer 2 which similarly consists of GaN is grown up by 4- 
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micrometer thickness. This substrate layer forms a protective coat in a front face 
selectively, and acts as a substrate layer for next performing selective growth of a 
nitride semi-conductor substrate. 

[0047] (Protective coat 3) The protective coat 3 which forms a stripe-like photo 
mask in the front face of ejection and this substrate layer from a reaction 
container, and consists a wafer of Si02 with a stripe width of face [ of 10 
micrometers ] and a stripe spacing (window part) of 2 micrometers with PVD 
equipment is formed after substrate layer growth. 

[0048] (Nitride semi-conductor substrate 4) A wafer is again set in the reaction 
container of MOVPE after protective coat formation, temperature is made into 
1050 degrees C, and the nitride semi-conductor substrate 4 which consists of 
undoping GaN is grown up by 20-micrometer thickness using TMG and ammonia. 
The double or more figures crystal defect of this nitride semi-conductor substrate 
decreases as compared with 2 or less [ 1 05 //cm ] and substrate layers 2 in order 
to grow up to be a longitudinal direction in the protective coat 3 upper part. 
[0049] (n mold contact layer 5) Next, n mold contact layer 5 which consists of GaN 
which doped Si 3x1018-/cm3 at 1050 degrees C on the nitride semi-conductor 
substrate 1 is grown up by 4-micrometer thickness, using silane gas as ammonia, 
TMG, and impurity gas. 

[0050] (Crack prevention layer 6) Next, the crack prevention layer 6 which makes 
temperature 800 degrees C and consists of InO.06GaO.94N is grown up by 0.15- 
micrometer thickness using TMG, TMI (trimethylindium), and ammonia. In addition, 
this crack prevention layer is omissible. 

[0051] (n mold cladding layer 7) Then, the layer which consists of undoping 
aluminumO.16GaO.84N using TMA (trimethylaluminum), TMG, and ammonia at 1050 
degrees C is grown up by 25A thickness, TMA is stopped continuously and the 
layer which consists of an n mold GaN which doped a sink and Si for silane gas 
1x1019-/cm3 is grown up by 25A thickness. Crosswise lamination of those layers 
is carried out, a superlattice layer is constituted, and n mold cladding layer 7 which 
consists of superlattice of the 1.2 micrometers of the total thickness is grown up. 
[0052] (n mold lightguide layer 8) Then, n mold lightguide layer 8 which consists 
silane gas of undoping GaN at a stop and 1050 degrees C is grown up by 0.1- 
micrometer thickness, n mold impurity may be doped in this n mold lightguide layer 
8. 

[0053] (Barrier layer 9) Next, temperature is made into 800 degrees C, the barrier 
layer which consists of Si dope InO.05GaO.95N is grown up by 100A thickness, and 
the well layer which consists of undoping In0.2Ga0.8N at the same temperature 
continuously is grown up by 40A thickness. The laminating of a barrier layer and 
the well layer is carried out twice alternately, finally it is finished as a barrier layer, 
and the barrier layer of the multiplex quantum well structure (MQW) of the 380A of 
the total thickness is grown up. 

[0054] (p mold cap layer 10) Next, raising, TMG and TMA, ammonia, and Cp2Mg 
(magnesium cyclopentadienyl) are used for 1050 degrees C for temperature, and p 
mold cap layer 7 which consists of p mold aluminum0.3Ga0.7N with larger bandgap 
energy which doped Mg 1x1020-/cm3 than p mold lightguide layer 1 1 is grown up 
by 300A thickness. 
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[0055] (p moid lightguide layer 11) continuing — Cp2 — p mold lightguide layer 11 
whiph bandgap energy becomes from the undoping GaN smaller than p mold cap 
layer 10 at a stop and 1050 degrees C about Mg and TMA is grown up by 0.1- 
micrometer thickness. 

[0056] (p mold cladding layer 12) then, the layer which consists of undoping 
aluminumO.16GaO.84N at 1050 degrees C is grown up by 25A thickness — making 
— continuing — Cp2 — the layer which consists Mg and TMA of a stop and 
undoping GaN is grown up by 25A thickness, and p mold cladding layer 1 2 which 
consists of a superlattice layer of the 0.6 micrometers of the total thickness is 
grown up. 

[0057] (p mold contact layer 1 3) p mold contact layer 1 3 which finally consists of a 
p mold GaN which doped Mg 1x1020-/cm3 on p mold cladding layer 9 at 1050 
degrees C is grown up by 1 50A thickness. 

[0058] The protective coat which becomes the front face of p mold contact layer 
of the ejection from a reaction container and the maximum upper layer from Si02 
about the wafer into which the nitride semi-conductor was grown up as mentioned 
above is formed, and it etches by SiCI4 gas using RIE (reactive ion etching), and as 
shown in drawing 2 , the front face of n mold contact layer 5 which should form n 
electrode is exposed. Thus, for etching a nitride semi-conductor deeply, it 
considers as a protective coat, and Si02 is the optimal. 

[0059] Next, mostly, as shown in drawing 5 (a), after forming the 1 st protective 
coat 61 of p mold contact layer 13 of the maximum upper layer which consists of 
an Si oxide (mainly Si02) by 0.5-micrometer thickness with PVD equipment, the 
mask of a predetermined configuration is covered on the 1st protective coat 61, 
and the 3rd protective coat 63 which consists of a photoresist is formed in the 
whole surface by 1 micrometer in stripe width of face of 2 micrometers, and 
thickness. 

[0060] Next, as shown in drawing 5 (b), said 1st protective coat 61 is etched by 
using the 3rd protective coat 63 as a mask using CF4 gas after the 3rd protective 
coat 63 formation and with RIE (reactive ion etching) equipment, and it considers 
as the shape of a stripe. By processing with an etching reagent after that and 
removing only a photoresist, as shown in drawing 5 (c), the 1st protective coat 61 
with a stripe width of face of 2 micrometers can be formed on p mold contact layer 
13. 

[0061] Furthermore, as shown in drawing 5 (d), after the 1st protective coat 61 
formation of the shape of a stripe, p mold contact layer 1 3 and p mold cladding 
layer 12 are again etched using SiCI4 gas by RIE, and a stripe-like waveguide field 
(ridge stripe in this case) is formed. The transverse mode is [ that it is easy to 
become a single mode ] dramatically desirable when it is the configuration of an 
order mesa where the cross-section configuration of the stripe is shown in drawing 
2 , in case a stripe is formed. 

[0062] Where the film for protecting so that a rich layer may not be formed in p 
mold contact layer 1 3, after forming the stripe of a ridge configuration is attached, 
on the flat surface which is continuing from the side face of the stripe of a ridge 
configuration, and its side face, aluminum is vapor-deposited with PVD equipment 
and the vacuum evaporationo film is formed [ drawing 5 (e-1)]. Next, in an 
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annealing furnace, jt heat-treats by applying predetermined time amount and heat. 
Then, an acid removes the vacuum evaporationo film of aluminum. Thus, the rich 
layer 201 is formed like drawing 5 (e-2). 

[0063] A wafer is transported to PVD equipment after forming the rich layer 201, 
and as shown in drawing 5 (f), the 2nd protective coat 62 which consists of a Zr 
oxide (mainly Zr02) is continued and formed by 0.5-micrometer thickness on p 
mold cladding layer 12 exposed by etching the 1st protective coat 61 top. 
[0064] Next, as it is immersed in fluoric acid and a wafer is shown in drawing 5 (g), 
the 1st protective coat 61 is removed by the lift-off method. 
[0065] Next, as shown in drawing 5 (h), the p electrode 20 which consists of 
nickel/Au is formed in the front face of the p mold contact layer which the 1st 
protective coat 61 on p mold contact layer 13 was removed, and was exposed. 
However, as stripe width of face of 100 micrometers, the p electrode 20 is gone 
across and formed on the 2nd protective coat 62, as shown in this drawing 5 (h). 
[0066] Next, succeeding the whole surface on the p electrode 20, the 1st thin film 
layer 31 which consists of Ti is formed by 1000A thickness, and as further shown 
in drawing 2 , the 1st thin film layer 31 is formed in the side face of a stripe etc. 
The upper part of the magnitude which is not in agreement with the cleavage plane 
at the time of forming a resonance side by cleavage at a next process on this 1 st 
thin film layer 31 formed continuously, i.e., the part used as a cleavage plane, is 
avoided, the 2nd thin film layer 32 which consists of Au intermittently is formed by 
8000A thickness, and p pad electrode 101 which consists of the 1st thin film layer 
31 and the 2nd thin film layer 32 is formed. 

[0067] The n electrode 21 which consists of Ti/aluminum is formed in the front 
face of n mold contact layer 5 exposed at the very first in a direction parallel to a 
stripe after p pad electrode formation, and n pad electrode which consists of 
Ti/Pt/Au is formed on it. 

[0068] After grinding the silicon on sapphire of the wafer which formed n electrode, 
p electrode, and p pad electrode as mentioned above and being referred to as 70 
micrometers, in a direction vertical to a stripe-like electrode, cleavage is carried 
out to the shape of a bar from a substrate side, and a resonator is produced to a 
cleavage plane (1 1 the 00th [ -] page, a hexagon head field = equivalent to the side 
face of a pillar-shaped crystal Mth page). The dielectric multilayer which consists 
of Si02 and Ti02 is formed in a resonator side, and, finally it considers as a laser 
component as cut a bar and shown in drawing 2 in a direction parallel to p 
electrode. In addition, as for cavity length, it is desirable to be referred to as 300- 
500 micrometers. 

[0069] When this laser component is installed in a heat sink, wire bonding of each 
electrode is carried out and laser oscillation is tried at a room temperature, in the 
oscillation wavelength of 400-420nm, and threshold-current consistency 2.9 
kA/ cm2, a room temperature shows a good continuous oscillation. Furthermore, 
leakage current and a short circuit can be prevented, a laser component with a 
good life property can be obtained efficiently, and the yield improves because 
insulation became good. 

[0070] In the [example 2] example 1, the rich layer 201 which consists of aluminum 
is formed by the ion implantation, and also a laser component is produced similarly. 
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As the approach of an ion implantation, it is in the condition which attached the 
protective coat to the maximum top face of p mold contact layer 13, and aluminum 
is accelerated from a wafer top face to predetermined energy with ion implantation 
equipment, and it is devoted to a wafer. Next, a carrier beam part is heat-treated 
and a damage is made to recrystallize by the ion implantation. The obtained laser 
component shows a good component property like an example 1, and its yield also 
improves further. 

[0071] [Example 3] drawing 3 is the typical sectional view showing the structure of 
the laser component concerning other examples of this invention, and explains an 
example 3 below based on this drawing. 

[0072] (Nitride semi-conductor substrate 40) In an example 1, a wafer is again set 
to the front face of the substrate layer 2 in the reaction container of MOVPE after 
stripe-like formation [ protective coat 3 ], temperature is made into 1050 degrees 
C, and Undoping GaN is grown up by 5-micrometer thickness using TMG and 
ammonia. Then, a wafer is transported to HVPE (hydride vapor growth) equipment, 
Ga metal, HCI gas, and ammonia are used for a raw material, and the nitride semi- 
conductor substrate 40 which consists of undoping GaN is grown up by 200- 
micrometer thickness, thus, MOVPE — HVPE after growing up a nitride semi- 
conductor on a protective coat 3 by law — if a GaN thick film 100 micrometers or 
more is grown up by law, even if it compares a crystal defect with an example 1 , it 
will be acquired, and will decrease single or more figures. After nitride semi- 
conductor substrate 40 growth, polish removes the ejection from a reaction 
container, silicon on sapphire 1 , a buffer layer 2, a protective coat 3, and an 
undoping GaN layer, and let a wafer be independent [ nitride semi-conductor 
substrate 40 ]. 

[0073] The rest carries out the laminating even of n mold contact layer 5 - the p 
mold contact layer 13 on the nitride semi-conductor substrate 40 of an opposite 
hand a polish side like an example 1. 

[0074] Like an example 1 after p mold contact layer 13 growth, let an etching stop 
be the front face of n mold contact layer 5 in the 2nd process after forming the 
stripe-like 1st protective coat 61. The rest forms an electrode in each contact 
layer, after forming in the side face of stripe waveguide, and the front face of n 
mold contact layer 5 the 2nd protective coat 62 which uses Zr02 as a principal 
component after forming the rich layer 201 which consists of aluminum like an 
example 1. Next, p pad electrode 101 is formed like an example 1, and it considers 
as the laser component of structure as shown in drawing 3 . In addition, when 
forming a resonance side, the cleavage plane of a nitride semi-conductor substrate 
may be the Mth same page as an example 1. A threshold-current consistency falls 
[ the obtained laser component ] even to 1 .8 kA/cm2 as compared with an 
example 1, a life can improve by 3 or more times, leakage current and a short 
circuit can prevent good by insulating improvement still like an example 1, and the 
laser component which has a good life property can be produced with the 
sufficient yield. 

[0075] [Example 4] drawing 4 is the typical sectional view showing the structure of 
the laser component concerning other examples of this invention, and explains an 
example 4 using this drawing 4 below. 
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[0076] Jn an example 3, in case the nitride semi-conductor substrate 40 is 
prpduced, in HVPE equipment, silane gas is added to a raw material, and the nitride 
semi-conductor substrate 50 which consists of GaN which doped Si 1x1018-/cm3 
is grown up by 200-micrometer thickness. In addition, as for Si concentration, it is 
desirable to consider as the range of three to 5x1019/cm3 of 1x1017-/cm. Silicon 
on sapphire 1 , a buffer layer 2, a protective coat 3, and an undoping GaN layer are 
ground and removed like an example 3 after nitride semi-conductor substrate 50 
growth, and it considers as nitride semi-conductor substrate 50 simple substance. 
[0077] Next, laminating growth even of the crack prevention layer 6 - the p mold 
contact layer 13 is carried out like an example 1 on this nitride semi-conductor 
substrate 50. Like an example 1 after p mold contact layer 1 3 growth, after forming 
the stripe-like 1st protective coat 61, in the 2nd process, it considers as the front 
face of n mold cladding layer 7 which shows an etching stop to drawing 5 . Like an 
example 1, the rest forms the rich layer 201, and after that, after it forms in the 
side face of stripe waveguide, and the front face of n mold cladding layer 7 the 2nd 
protective coat 62 which uses Zr02 as a principal component, it forms the p 
electrode 20 through the 2nd protective coat. 

[0078] The 1st thin film layer 31 which consists of Ti on the p electrode 21 so that 
it may become stripe die length and the same die length next, by 1000A of 
thickness The 3rd thin film layer which consists of Pt in the configuration of the 
2nd thin film layer 32, and the same configuration by 1000A of thickness And p pad 
electrode 101 which comes to carry out laminating formation of the 2nd thin film 
layer 32 which consists of Au in a configuration shorter than stripe die length by 
8000A of thickness at order is formed as shown in drawing 4 . Although the 3rd 
thin film layer is not illustrated, it forms in the same configuration as the 2nd thin 
film layer, on the other hand — the rear-face side of a nitride semi-conductor 
substrate — the n electrode 21 is mostly formed in the whole surface. After 
electrode formation, cleavage is carried out by the Mth page of a nitride semi- 
conductor substrate, and a resonance side is produced and it considers as the 
laser component of structure as shown in drawing 4 . 

[0079] [Example 5] As shown in the laser component of drawing 6 which shows the 
laser component indicated by said J.J.A.P. at drawing 1 , the laser component 
which comes to form the rich layer 201 like an example 1 is produced. Insulation 
can become good, and the obtained laser component can prevent generating of 
leakage current, and generating of a short circuit, and can produce a component 
with a good life property with the sufficient yield. 

[0080] In the [example 6] example 1, the laser component which has it come to 
form the rich layer 201 which change to aluminum, and B is used, and also contains 
B in abundance by diffusion similarly is produced. Consequently, a good result 
almost equivalent to an example 1 is obtained. 

[0081] In the [example 7] example 2, the laser component which has it come to 
form the rich layer 201 which change to aluminum, and B is used, and also contains 
B in abundance by the ion implantation similarly is produced. Consequently, a good 
result almost equivalent to an example 1 is obtained. 
[0082] 

[Effect of the Invention] The nitride semiconductor laser component of this 
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invention can produce the laser component which an insulator layer (the 2nd 
protective coat is included ) and a rich layer act in multiplication , and has good 
insulation by forming the rich layer which contains aluminum or B in abundance 
near the front face of the flat surface which is continuing as mentioned above from 
the side face of the stripe of the rich configuration of component structure , and 
its side face . And prevention can prevent prevention and a short circuit of leakage 
current, and a laser component with a good life property can be obtained with the 
sufficient yield. Furthermore, according to the condition of formation of a rich 
layer, this invention can make slight optical closing depth good, becomes possible 
[ changing into the component structure of a perfect refractive-index mold ], even 
if it is the component structure of an effctive-index mold, and serves as a 
desirable laser component in respect of stabilization of the level transverse mode, 
or lowering of a threshold. 
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♦ NOTICES * 

JPtf and NCIPIare not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] Especially insulation of this invention is good about the 
laser component which consists of a nitride semi-conductor (InaAlbGa1-a-bN, 
0<=a, 0<=b, a+b<=1), and it is related with the long nitride semiconductor laser 
component of the life from which leakage current and a short circuit were 
prevented. 
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* NOTICES.* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] In recent years, many researches and developments 
are done for utilization of a nitride semiconductor laser component, and various 
nitride semiconductor laser components are known, this invention person etc. as a 
usable laser component for example, to Jpn.J.Appl.Phys.Vol.37(1998) pp.L309- 
L312, Part2, No.3B, and 15 March 1998 20 micrometers (Epitaxially laterally 
overgrown GaN) of ELOG(s) are formed in the silicon-on-sapphire upper part. 
After growing up GaN after that until thickness is set to 1 00 micrometers, the GaN 
substrate with which about 80-micrometer rearrangement was reduced was 
obtained by deleting silicon on sapphire, and the nitride semiconductor laser 
component which comes to carry out two or more laminatings of the nitride semi- 
conductor layer which serves as laser component structure on this GaN substrate 
is announced. And this laser component announced the nitride semiconductor laser 
component which makes possible 10,000 hours or more of continuous oscillation in 
a room temperature. The same typical sectional view as the laser component 
shown in drawing 6 at above-mentioned J. J.A.P. was shown. As shown in this 
drawing 6 , it has the stripe of the ridge configuration which etched selectively and 
was formed to p mold cladding layer which consists of a p mold contact layer 
which consists of p-GaN from the superstructure of p-aluminum0.14Ga0.86 
N/GaN. It is the nitride semiconductor laser component which the insulator layer 
which benefits the insulation of a component from Si02 is formed in the side face 
of the stripe of the formed ridge configuration, and p electrode is further formed in 
said stripe upper part, and comes to form a resonance side by cleavage. 
Furthermore, p pad electrode is formed so that this laser component may cover p 
electrode. Thus, by forming the insulator layer in the side face of the stripe of a 
ridge configuration, prevention of a short circuit and prevention of leakage current 
are performed. 
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♦ NOTICES* 
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1 This document has been translated by computer. So the translation may not 
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EFFECT OF THE INVENTION 
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[Effect of the Invention] The nitride semiconductor laser component of this 
invention can produce the laser component which an insulator layer (the 2nd 
protective coat is included ) and a rich layer act in multiplication , and has good 
insulation by forming the rich layer which contains aluminum or B in abundance 
near the front face of the flat surface which is continuing as mentioned above from 
the side face of the stripe of the rich configuration of component structure , and 
its side face . And prevention can prevent prevention and a short circuit of leakage 
current, and a laser component with a good life property can be obtained with the 
sufficient yield. Furthermore, according to the condition of formation of a rich 
layer, this invention can make slight optical closing depth good, becomes possible 
[ changing into the component structure of a perfect refractive-index mold ], even 
if it is the component structure of an effctive-index mold, and serves as a 
desirable laser component in respect of stabilization of the level transverse mode, 
or lowering of a threshold. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 
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[Problem(s) to be Solved by the Invention] However, in the obtained laser 
component, in spite of being the laser component formed on the same conditions, 
what has an extremely bad life property arises. As a result of examining many 
things about the cause that a life property falls extremely, since the insulation of 
the insulator layer of the side face of the stripe of a ridge configuration was 
imperfect, leakage current arose and this invention person surmised that it was for 
a short circuit to occur. To both attain improvement in the yield as if for ** which 
suited commercializing a laser component to make component properties, such as 
a life property, good is desired. 

[0004] Then, the object of this invention is offering the nitride semiconductor laser 
component which can make the insulation of a component good, can prevent 
prevention and a short circuit of leakage current, and can obtain a component with 
a good life property with the sufficient yield. 
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* NOTICES* 

JPO and faCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.55c*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] That is, the configuration of following the (1) - (3) . 
can attain the object of this invention. 

(1) It has the component structure of making n mold nitride semi-conductor layer, 
a barrier layer, and p mold nitride semi-conductor layer coming to grow up at least 
on a substrate. In the nitride semiconductor laser component which etching comes 
to form the stripe of a ridge configuration from p mold nitride semi-conductor layer 
side, and comes to form an insulator layer in the side face of the stripe of said 
ridge configuration further at least The nitride semiconductor laser component 
characterized by having the rich layer which contains aluminum or boron at 
abundance near the front face of the flat surface which is in contact with said 
insulator layer, and which is continuing from the side face of the stripe of a ridge 
configuration, and the side face of a stripe at least. 

(2) A nitride semiconductor laser component given in the above (1) characterized 
by coming to form said rich layer in the front face of the flat surface which is 
exposed, and which is continuing from the side face of the stripe of a ridge 
configuration, and the side face of a stripe at least by diffusing aluminum or boron 
after forming the stripe of a ridge configuration. 

(3) A nitride semiconductor laser component given in the above (1) characterized 
by said rich layer carrying out the ion implantation of aluminum or the boron to the 
front face of the flat surface which is exposed, and which is continuing from the 
side face of the stripe of a ridge configuration, and the side face of a stripe at 
least, and coming to form it in it after forming the stripe of a ridge configuration. 
[0006] That is, by forming the rich layer which make abundance come to contain 
aluminum or boron toward the interior near [ , such as a side face of the stripe of a 
ridge configuration , ] a front face from a front face , this invention act in 
multiplication with the insulator layer form in the side face of the stripe of a ridge 
configuration , and the good insulation of it be attain , and it can offer the nitride 
semiconductor laser component which become possible [ preventing leakage 
current and a short circuit good ] . Furthermore, this invention can also attain 
improvement in the yield by considering as the laser component which has a rich 
layer. 

[0007] Conventionally, as shown in drawing 6 , the insulating insulator layer is 
formed in the side face of the stripe of a ridge configuration. However, the case 
where this insulator layer is not uniform good film will arise, insulation will become 
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imperfect, and a short circuit etc. will occur. 

[0008] On the other hand, the result examined variously that this invention person 
should make the insulation of the part which touches a pad electrode a much more 
perfect thing. Make aluminum (aluminum) or boron (B) contain near the front face 
of the flat surface which is continuing from the side face of a stripe, and the side 
face of a stripe in abundance, and a rich layer is formed. By making into insulation 
the front face of the component structure exposed by forming the stripe of a ridge 
configuration itself, a rich layer and an insulator layer can act in multiplication, and 
can have good insulation. 

[0009] furthermore, the thing make for front faces, such as a side face of the 
stripe of a ridge configuration expose, to diffuse aluminum or boron after a rich 
layer forming the stripe of a ridge configuration in this invention — or when it 
come to be form by carrying out the ion implantation of aluminum or the boron, 
while being able to form a rich layer good and showing better insulation, it be 
desirable in respect of improvement in the yield. 

[0010] Moreover, in this invention, when an ion implantation is carried out, the 
refractive index of the part is desirable in aluminum or B, also at diffusion or the 
point which becomes small and light shuts up. From this, although the laser 
component of drawing 6 is an effctive-index waveguide mold since p electrode has 
not touched all over the front face of p mold contact layer, for example An ion 
implantation is spread or carried out. aluminum or B to the side face of a barrier 
layer 9 for the laser component of drawing 6 , as shown in drawing 1 By forming 
the rich layer 201, it becomes a perfect refractive-index waveguide mold because 
slight optical closing depth becomes good, and the level transverse mode can be 
stable, lifting of a threshold can be prevented, a life property can be raised, and it 
is desirable. 
[0011] 

[Embodiment of the Invention] Drawing 1 - drawing 4 are used for below, and this 
invention is further explained to it at a detail. Drawing 1 is the typical sectional 
view showing the part cut at right angles to the die-length direction of the stripe 
of the ridge configuration of the nitride semiconductor laser component which is 
the gestalt of the 1 operation which comes to form the rich layer 201 of this 
invention in the laser component of drawing 6 shown with said conventional 
technique. Drawing 2 - drawing 4 are the typical sectional views of the nitride 
semiconductor laser component which is the gestalt of the 1 operation which 
comes to form the rich layer 201 of this invention in the laser component used as 
a perfect refractive-index waveguide mold. 

[0012] The nitride semiconductor laser component of this invention has the rich 
layer which contains aluminum or boron at abundance near the front face of the 
flat surface which is in contact with the insulator layer, and which is continuing 
from the side face of the stripe of a ridge configuration, and the side face of a 
stripe at least in the nitride semiconductor laser component which comes to form 
an insulator layer in the side face of the stripe of a ridge configuration. Therefore, 
especially as a laser component which forms a rich layer, it is not limited but, 
specifically, the laser component of drawing 1 - drawing 4 is mentioned that what 
is necessary is just the laser component which has the stripe of a ridge 
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configuration. 

[0Q13] First, the rich layer 201 is explained using drawing 1 . An insulator layer is 
formed in the side face of the stripe of a ridge configuration at drawing 1 , the p 
electrode 20 is formed in the maximum upper layer of a stripe, and p pad electrode 
is formed in the upper part part of a stripe so that p electrode and an electric 
target may be contacted. And the rich layer 201 is formed near the front face of 
the flat surface which is continuing from the side face of the stripe of a ridge 
configuration in which the insulator layer 62 is in contact with component 
structure, and the side face of a stripe, after protect formation of the rich layer 
201 in the case of this drawing 1 so that the rich layer 201 may not be form in the 
maximum top face ( front face of p mold contact layer ) of p mold nitride semi- 
conductor layer , after form the stripe of a ridge configuration , it be make to 
contain near the front face which be have aluminum or B expose by diffusion and 
the ion implantation in abundance in the process of formation of the conventional 
component . 

[0014] In this invention, near a front face shows the part which has the depth 
toward the inside from the front face of the exposed component structure, after 
forming the stripe of a ridge configuration. For example, the part in which the rich 
layer 201 shown in drawing 1 -4 is formed is shown. Moreover, in this invention, 
though it is the same layer as containing in abundance like p mold contact layer of 
drawing 2 , and p mold cladding layer, more aluminum or B than other parts are 
contained, and the condition that aluminum and B are unevenly distributed is 
shown. And the part in which aluminum and B are unevenly distributed is used as 
the rich layer 201 by this invention. 

[0015] In this invention, after formation of the rich layer 201 forms the stripe of a 
ridge configuration, it is formed in the exposed part by making aluminum or B 
contain near the front face of the part where especially p pad electrode is formed 
in an upper part part at abundance. Especially as an approach of making abundance 
containing aluminum and B, although not limited, after making a part to form a rich 
layer in vapor-deposit aluminum and B, in this invention, the method of applying 
and diffusing heat or the approach by the ion implantation is mentioned, for 
example as a desirable example. 

[001 6] In this invention, it heat-treats by making the part to diffuse vapor-deposit 
aluminum or B as an approach of diffusing. As temperature in the case of heat 
treatment, it is adjusted suitably, for example, is 400 degrees C - 700 degrees C. 
As time amount of heat treatment, it is adjusted suitably, for example, is 10 
minutes - 2 hours. Moreover, when forming the rich layer 201 by diffusion, 
adjustment of concentration and accommodation of the depth from a front face 
are performed by adjusting the temperature and time amount of heat treatment. 
[0017] aluminum or B which the mask of the part to make it pouring in was carried 
out [ B ], and made it ionize all over a wafer by Si oxide film or the resist as an 
approach of carrying out an ion implantation in this invention — 10- it is carried 
out by accelerating to the energy of hundreds keV(s) and devoting oneself to a 
front face. Moreover, when forming the rich layer 201 by the ion implantation, 
adjustment of concentration and accommodation of the depth from a front face 
are performed by adjusting impregnation time amount in acceleration voltage. 
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[0018] Moreover, it is extent which is limited and can take and insulation 
especially as .aluminum of the rich layer 201, or concentration of B, for example, 
they are specifically three or more 1x1014 atom/cm. Moreover, although especially 
the thickness (depth from a front face) of the rich layer 201 is not limited, it is 
extent which can take insulation, for example, is specifically 100A - 2 micrometers. 

[001 9] for example, as a gestalt of 1 implementation of formation of the ridge layer 
201 On a substrate as indicated by J.J.A.P. shown with said conventional 
technique n mold contact layer, From p mold nitride semi-conductor layer side 
after forming the component structure of making a barrier layer, p mold contact 
layer, etc. coming to grow up, by etching etc. After forming the stripe of a ridge 
configuration, Where a rich layer is made not to be formed in the front face of the 
maximum upper layer of the stripe of a ridge configuration, (in for example, the 
condition that protective coats, such as a resist formed on the occasion of 
etching, are formed) The ridge layer 201 is formed at least by the diffusion and the 
ion implantation which are exposed and which were shown in the side face of the 
stripe of a ridge configuration etc. above. Then, an insulator layer 15, the p 
electrode 20, and p pad electrode 101 grade are formed like said J.J.A.P. etc. And 
it becomes the laser component which has the rich layer 201 shown in drawing 1 . 
Especially as an insulator layer 62 of drawing 1 , although not limited, Si02 grade 
can be used. Moreover, especially as a stripe of the ridge configuration of drawing 
I , although not limited, the content indicated by J.J.A.P. shown above, for example 
and the same content are mentioned. 

[0020] By forming the rich layer 201, the rich layer 201 and an insulator layer 15 
act in multiplication, insulation becomes good, and the laser component shown in 
drawing 1 can perform prevention of leakage current, and prevention of a short 
circuit, and turns into a laser component with a good life property. In case the 
laser component furthermore shown in drawing 1 can be produced with the 
sufficient yield and mass-produced, it is desirable. Since insulation becomes good 
[the laser component of this invention ], furthermore, the desirable laser 
component shown in drawing 1 again also in respect of the improvement in the 
dependability of a component (defect prevention) Although nonuniformity arises in 
current density inside the stripe of a ridge configuration, the level transverse mode 
becomes unstable and lifting of a threshold may be seen in the condition of not 
forming the rich layer 201 since p electrode has not touched all over the front face 
of p mold contact layer A component property like the laser component of a 
perfect refractive-index waveguide mold becomes easy to be shown by the 
refractive index of the part becoming small by making aluminum or B contain, and 
slight optical closing depth becoming good. Thus, if lifting of a threshold is 
suppressed, a life property can be made more into fitness. The rich layer 201 
shown in drawing 1 can adjust thickness by adjusting suitably according to the 
diffusion at the time of forming the rich layer 201, or the conditions of an ion 
implantation, although horizontal thickness differs from vertical thickness to a 
substrate. The thickness of a rich layer shows whether aluminum or B has entered 
to the depth of how much in component structure here. 

[0021] Next, the laser component of drawing 2 - drawing 4 is explained. By the 

» 
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whole surface surface of p mold contact layer having touched p electrode, since 
stripe width qf face is narrow, the level transverse mode stabilizes drawing 2 - 
drawing 4 , since they can suppress lifting of a threshold, they are desirable, and 
they serve as still more desirable structure as a laser component of a perfect 
refractive-index waveguide mold. Laminating growth of n mold contact layer 5 - 
the p mold contact layer 1 3 is carried out on a substrate at drawing 2 - drawing 5 . 
The stripe of a ridge configuration is formed by etching from this p mold contact 
layer side. As the 2nd protective coat 62 (insulating film equivalent to the insulator 
layer of this invention) is formed in the side face of the stripe of a ridge 
configuration and p mold contact layer which is the maximum upper layer of a 
stripe is touched, they are p electrode and the laser component which p pad 
electrode is formed and becomes so that p electrode may be touched further. 
Here, although the 2nd protective coat 62 is formed in order to be the insulating 
film, to be equivalent to the insulator layer of this invention and to maintain the 
insulation of a component like the insulator layer 15 of drawing 1 , it is faced 
explaining the phase of formation of drawing 2 - drawing 5 , and let it be the 2nd 
protective coat 62. And the rich layer 201 of this invention is formed in the flat 
surface which is continuing from the side face of the stripe of a ridge configuration, 
and the side face of a stripe as shown in each drawing at such drawing 2 - drawing 
5 . By forming the rich layer 201, insulation is shown, it acts in multiplication with 
the 2nd insulating protective coat 62 currently formed in the side face of a stripe, 
and the part of the rich layer 201 also makes the insulation of a component good. 
Prevention of leakage current and prevention of a short circuit become good, and 
the improvement in a life property and improvement in the yield can be attained 
because insulation becomes good. 

[0022] Especially as the 2nd protective coat 62 used as the insulator layer used 
for drawing 2 - drawing 5 , although not limited, the oxide which contains at least a 
kind of element chosen from the group which consists of Ti, V, Zr, Nb, Hf, and Ta, 
BN, SiC, AIN, etc. are mentioned, for example. Moreover, Si oxide can also be used 
as the 2nd protective coat 62, and it is carried out by choosing the ingredient 
which is easy to be etched from Si oxide as an ingredient of the 1st protective 
coat 61 in this case as mentioned later as mentioned later. 
[0023] Especially as stripe geometry of drawing 2 - drawing 5 , although not 
limited, as desirable stripe geometry, the stripe geometry whose stripe width of 
face is 0.5-4.0 micrometers, for example can be raised. Stripe width of face is 
desirable in respect of the lowering of a threshold and the stabilization of the level 
transverse mode by it being the above-mentioned range. Moreover, as stripe width 
of face described above as a laser component which has the stripe of structure 
narrow as mentioned above, the laser component of structure as shown in drawing 
2 - drawing 4 is mentioned. Even if these laser components narrow stripe width of 
face, they are obtained by the stripe and the electrode formation approach 
(specifically indicated by JP.2000-4063A) of forming with sufficient repeatability. 
Drawing 5 is used and explained about the approach below. By choosing an 
ingredient so that the etch rates by etching processing with the 1 st protective 
coat 61 used in case the waveguide of a stripe is formed, and the 2nd insulating 
protective coat 62 formed in the side face of a stripe may differ, and performing 
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following eafch process, this approach can form a stripe with sufficient 
repeatability, and can form the 2nd insulating protective coat 62 in a position by 
the thickness of homogeneity further. 

[0024] Drawing 5 is the typical sectional view showing the partial structure of the 
nitride semiconductor wafer in each process for explaining each process of the 
stripe of the nitride semiconductor laser component of drawing 2 - drawing 4 , and 
the formation approach of an electrode. The sectional view shown in this drawing 5 
shows drawing at the time of it being parallel and cutting to a perpendicular 
direction, i.e., a resonance side, to the stripe waveguide formed by etching. 
[0025] First, in the 1 st process, as shown in drawing 5 (c), the stripe-like 1 st 
protective coat 61 is formed on p mold contact layer 13 in the maximum upper 
layer. In this 1st process, as long as the 1st protective coat 61 is an ingredient 
which does not ask especially insulation but has the etch rate and difference of a 
nitride semi-conductor, what kind of ingredient is sufficient as it. As the 1 st 
protective coat 61, although choosing and using the ingredient with which the 2nd 
protective coat 62 formed at the 3rd below-mentioned process differs from an 
etch rate forms the 2nd protective coat 62, it is still more desirable. As the 1st 
protective coat 61, for example, Si oxide (Si02 is included), a photoresist, etc. are 
mentioned, and it is Si oxide preferably. Although wet etching, dry etching, etc. are 
used as an approach it will form the waveguide field of the shape of a stripe of the 
nitride semiconductor laser component in the 2nd following process if the 1 st 
protective coat 61 is Si oxide, the dry etching which etching tends to carry out is 
used preferably, and can make good selectivity of the 1st protective coat 61 and 
nitride semi-conductor to which importance is attached by this dry etching. 
Moreover, it is easy to dissolve to fluoric acid and is desirable when fluoric acid is 
used as an acid which has the property which is easy to dissolve rather than the 
2nd protective coat by etching which will be performed using an acid at the 3rd 
process which is an after process if the 1st protective coat 61 is chosen from the 
above-mentioned ingredient to an acid, is easy to establish a solubility difference 
with the 2nd protective coat 62, and is used especially at the 3rd process. As 
stripe width of face (W) of the 1 st protective coat, 4 micrometers - 0.5 
micrometers are preferably adjusted to 3 micrometers - 1 micrometer. The stripe 
width of face of the 1st protective coat 61 is about equivalent to the stripe width 
of face of a waveguide field. 

[0026] In the 1 st process, the process shown in drawing 5 (a) and (b) is mentioned 
as a concrete process which forms the 1st protective coat 61. First, as shown in 
drawing 5 (a), after [ the front face of p mold contact layer 13 ] forming in the 
whole surface mostly, the stripe-like 3rd protective coat 63 is formed for the 1 st 
protective coat 61 on the 1st protective coat 61. Then, as shown in drawing 5 (b), 
after etching the 1st protective coat 61, with the 3rd protective coat 63 attached, 
the 1st protective coat 61 of the shape of a stripe as shown in drawing 5 (c) can 
be formed by removing the 3rd protective coat 63. In addition, etching gas or an 
etching means can be changed with the 3rd protective coat 63 attached, and it can 
also etch from p mold contact layer 1 3 side. 

[0027] In the 1 st process, in order to be able to use dry etching like RIE (reactive 
ion etching), for example and to etch the 1st protective coat 61 which consists of 
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Si oxide at the Ist process in this case as an etching means, it is desirable to use 
the gas of a fluorine compound system like CF4. 

[0028] Moreover, the 1st protective coat 61 of the shape of a stripe as shown in 
drawing 5 (c) can also be formed by the lift-off method. By the lift-off method, by 
forming the photoresist of the configuration which the stripe-like hole opened on p 
mold contact layer 13, forming the 1st protective coat 61 the whole surface from 
the photoresist, and carrying out dissolution clearance of the photoresist after 
that, as shown in drawing 5 (c), it leaves only the 1st protective coat 61 in contact 
with p mold contact layer 13. In addition, as an approach of forming the 1st 
protective coat 61, it is in the inclination for the stripe with which an end face is 
[ to form by etching, as shown in drawing 5 (a) and (b) ] almost more nearly 
vertical, and the configuration was ready to be easy to be obtained rather than it 
forms the stripe-like 1st protective coat 61 by the lift-off method. 
[0029] Next, in the 2nd process, as shown in drawing 5 (d), it etches from the part 
in which the 1st protective coat 61 of p mold contact layer 13 in which the 1st 
protective coat 61 was formed is not formed, and the waveguide field of the shape 
of a stripe according to the configuration of a protective coat is formed in a part 
for the direct lower part of the 1st protective coat 61. When etching, the structure 
of a laser component differs from a property by into which location a dirty stop is 
made. As long as a dirty stop is a layer below p mold contact layer, it may be 
stopped in any nitride semi-conductor layer. In the example shown in drawing 5 , 
the middle of p mold cladding layer 12 under p mold contact layer 13 is considered 
as the dirty stop. If a substrate side is a dirty stop from the soffit side of p mold 
cladding layer rather than the 0.2 micrometers of the directions of p mold contact 
layer, a stripe will serve as a ridge and the laser component of a refractive-index 
waveguide mold will be made. A soffit side points out the field of the bottom 
cladding layer to the thickness direction, and as stated also in advance, when a 
lightguide layer is under a cladding layer, the interface of a guide layer and a 
cladding layer is equivalent to a soffit side. If a dirty stop is carried out above this 
soffit side, since etching time will become short and it will be easy to control an 
etching rate, convenience on industrial engineering is good. 
[0030] Moreover, a dirty stop can also be used as the nitride semi-conductor 
below the soffit side of p mold cladding layer although not shown in drawing 5 . 
When the layer by the side of a substrate is a dirty stop, it is [ an inclination for a 
threshold to fall remarkably ] and is more desirable than a soffit side. 
[0031] In the 2nd process, as an etching means, although wet etching, dry etching, 
etc. are used, the dry etching which etching tends to carry out is used preferably. 
For example, if dry etching like RIE (reactive ion etching) can be used, the gas of a 
chlorine system like CI2, CCI4, and SiCI4 used well at other groups III— V 
semiconducter to etch a nitride semi-conductor in this case is used and these gas 
is used, when Si oxide is used as the 1st protective coat 61, since a selection ratio 
with Si oxide is made greatly, it is desirable. 

[0032] After etching as shown in (d) of drawing 5 , and forming the stripe of a ridge 
configuration, the rich layer 201 is formed. The approach of formation of the rich 
layer 201 is as having described above. The condition of having formed vacuum 
evaporationo film, such as aluminum, in the flat surface which is continuing from 
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the side facfe of the stripe of a ridge configuration and its side face by vacuum 
evaporationo. is shown in drawing 5 (e-1). Abundant parts, such as aluminum, are 
formed toward the interior after forming vacuum evaporationo film, such as this 
aluminum, from the front face of the component structure which is in contact with 
vacuum evaporationo film, such as aluminum, with thermal diffusion. Then, the rich 
layer 201 can be formed by removing vacuum evaporationo film, such as aluminum, 
as shown in drawing 5 (e-2). 

[0033] Next, in the 3rd process, after forming the rich layer 201, as shown in 
drawing 5 (f), it is an ingredient which is different from the 1st protective coat 61 
in the 2nd protective coat 62, and forms using the ingredient which has insulation 
on the side face of stripe-like waveguide, the flat surface of the nitride semi- 
conductor layer ( drawing 5 (f) p mold cladding layer 1 2) which it was etched and 
was exposed, and the 1st protective coat 61. After forming the 2nd protective coat 
62, by removing the 1st protective coat 61 by etching, only the 2nd protective coat 
62 formed on the 1st protective coat 61 is removed, and as shown in drawing 5 (g), 
the 2nd protective coat 62 is continuously formed in the side face of a stripe, and 
the flat surface of p mold cladding layer 12. Thus, in order to make it possible to 
remove the 1st protective coat 61, without etching the 2nd protective coat 62, as 
described above, it becomes possible by choosing and using that from which the 
etch rate to the etching processing performed at the 3rd process differs the 
ingredient of the 1st protective coat 61 and the 2nd protective coat 62. Although 
especially etching processing at the 3rd process is not limited, the approach of 
carrying out dry etching, for example using fluoric acid is mentioned. 
[0034] It is chosen from a different ingredient from the 1st protective coat 61 as 
an ingredient of the 2nd protective coat 62, and it will not be limited, especially if it 
is the ingredient which is hard to be etched by etching processing of the 3rd 
process or an etch rate is slower than the 1st protective coat 61 and is the 
ingredient which can form the 2nd protective coat 62 in the side face of a stripe 
etc. As the 2nd desirable protective coat, from Si oxide and a resist ingredient 
being preferably used as the 1st protective coat 61 as mentioned above, it is 
ingredients other than the ingredient of the 1st protective coat 61 at least, and an 
ingredient with an etch rate slower than the 1st protective coat 61 is mentioned. 
When the 1st protective coat 61 is Si oxide, a kind is used for inside [ it is the 
oxide which contains at least a kind of element chosen from the group which 
consists of Ti V, Zr, Nb, Hf, and Ta, for example as an example of the 2nd 
protective coat 62, and BN, SiC and AIN ] at least, and the oxide of Zr, the oxide 
of Hf, and any one or more sorts of ingredients of BN and SiC are used more 
preferably. Moreover, after the 2nd protective coat 62 formation, in order not to 
etch a nitride semi-conductor, the 2nd protective coat 62 is not taken into 
consideration about etching speed with a nitride semi-conductor. Moreover, as 2nd 
thin film layer 62, Si oxide may be used and the 1st protective coat 61 is 
performed in this case by choosing an ingredient with the etch rate quicker than Si 
oxide in the 3rd process. 

[0035] M oreover, like the above, by continuing and forming the 2nd protective coat 
on the 1st protective coat 61, high insulation can be held, and since it can form by 
uniform thickness on p mold cladding layer 12, generating of concentration of the 
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current resulting from the ununiformity of thickness can be prevented. Moreover, 
in the 2nd process of the above, since the dirty stop is considered as the middle of 
p mold cladding layer 1 2, as the 3rd process shows to drawing 5 (f), the 2nd 
protective coat 62 is formed in the flat surface of p mold cladding layer 1 2, but if a 
dirty stop is carried out below p mold cladding layer 12, the 2nd protective coat will 
be formed in the flat surface of the nitride semi-conductor layer which carried out 
the dirty stop. 

[0036] Moreover, the 2nd protective coat 62 can also be formed by the lift-off 
method. For example, it is either of the examples which the 2nd protective coat 62 
described above, and if the 1st protective coat 61 is used as Si oxide, the 2nd 
protective coat 62 has the etch selectivity of being hard to be etched or an etch 
rate is slower than Si oxide, to fluoric acid. For this reason, if only the 1st 
protective coat 61 is removed by the lift-off method after forming the 2nd 
protective coat succeeding the side face of stripe waveguide, the flat surface 
(dirty stop layer) in which that stripe is formed, and the front face of the 1st 
protective coat 61, as shown in drawing 5 (f), the 2nd protective coat 62 with 
uniform thickness will be formed to a flat surface as shown in drawing 5 (g). 
[0037] Next, in the 4th process, as shown in drawing 5 (h), the p electrode 20 
electrically connected with the p mold contact layer 13 is formed on the 2nd 
protective coat 62 and p mold contact layer 13. Here, since the 2nd protective 
coat 62 is already formed of said process, in case p electrode is formed, there is 
no need for fine actuation of forming only in the narrow contact layer of stripe 
width of face, p electrode can be formed by the large area and operability becomes 
good. 

[0038] moreover, in this invention, when it may have the stripe of the ridge 
configuration where the above width of face is narrow, as a p pad electrode formed 
on p electrode The 1 st thin film layer which contains the metal which covered 
whole p electrode surface and was formed by the same die length as stripe die 
length desirable at least although not limited especially, this — when it is formed 
from the 2nd thin film layer containing the metal formed by die length shorter than 
stripe die length on the 1 st thin film layer or comes to form the 3rd thin film layer 
between the 1st and the 2nd thin film layer, it is desirable, although the cleavability 
of p pad electrode improves and exfoliation of p electrode is prevented. For 
example, p pad electrode 101 which comes to form the 2nd thin film layer 32 on 
the 1st thin film layer 31 shown in drawing 2 used in the below-mentioned example 
is mentioned. 

[0039] The 1st thin film layer is desirable in respect of heat dissipation nature etc. 
to cleavability, an adhesive property, and a pan in their being more than kinds, such 
as nickel, Ti, Cr, W, and Pt. Moreover, when the 2nd thin film layer consists of Au, 
the heat conductivity becomes it is good and good [ stripping of heat ], and it is 
still more desirable in respect of the adhesive property in the case of bonding, 
relaxation of an impact, etc. Although the 2nd thin film layer which consists of Au 
is inferior in cleavability, since it is a configuration shorter than stripe die length, 
the end face of the 2nd thin film layer is not in agreement with the cleavage plane 
formed of cleavage, and does not affect the cleavability of p pad electrode at all. 
Moreover, when the 3rd thin film layer containing at least one or more sorts of 
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ingredients, such as Pt, W, TiN, Cr, and nickel, is formed between the 1st thin film 
layer and the,' 2nd thin film layer, it can prevent that the 3rd thin film layer turns 
into a barrier layer, and the metal of the 2nd thin film layer is spread, and is 
desirable. Thus, when diffusion of the 2nd thin film layer can be prevented, it is 
desirable for lifting of resistance and lifting of a threshold being suppressed, and 
generating of the heat inside a laser component being prevented by it, and raising a 
life property. 

[0040] In this invention, the electrode which has the ohmic contact which can 
choose various ingredients suitably, and can use them as p and an n electrode, for 
example, is indicated by said J.J.A.P. is. mentioned. 

[0041] Moreover, in order to be obstructed by n electrode, and for a scribe not to 
attain even a nitride semi-conductor and to prevent this trouble if SUKURAIBUSU 
[ a substrate rear face / solid one / n electrode ] from an after [ formation ] rear 
face when n electrode is formed in a substrate rear face, by forming n electrode of 
a pattern configuration in the substrate rear face of a wafer, it becomes easy to 
carry out a scribe and cleavability improves, the configuration of one chip obtained 
by carrying out cleavage of the wafer as a pattern configuration is easy to be 
acquired — as — a configuration almost comparable as a chip size, for example, a 
400micrometerx400micrometer configuration, — it comes out and a certain thing is 
desirable. That is, a pattern is attached and n electrode is formed so that n 
electrode may not exist on a scribe line and/or a cleavage plane. Furthermore, if a 
metallizing electrode is also formed on n electrode in the same pattern 
configuration as n electrode, it will become easy to carry out the scribe of it, and 
its cleavability will improve. Especially as an n electrode, although not limited, Ti- 
aluminum, W-aluminum-W-Au, etc. can be used, for example. As a metallizing 
electrode, 0.1 micrometer-0.2micrometer[ of Ti-Pt-Au-(Au/Sn) [thickness ]- 
0.7micrometer-0.3micrometer], Like the Ti-Pt-Au-(Au/Si) [thickness above, like] 
and the Ti-Pt-Au-(Au/germanium) [thickness above], ] etc. can be used like] and 
the Au/germanium[thickness above like] and the Au/Si[thickness above like] and 
the [0.3 micrometers of Au/Sn thickness] In[thickness above like the Ti-Pt-Au-In 
[thickness above. As the approach of chip-izing in case n electrode is formed in a 
rear face at a pattern configuration, a bar-like sample can be produced for 
between n electrode patterns on the back by the scribe from a rear face, and a 
scribe can perform chip-ization from the rear face after reflective mirror formation 
to an end face, for example. 

[0042] Moreover, especially as component structure of others of the laser 
component of this invention, it is not limited but well-known various component 
structures can be used, or [ that the nitride semi-conductor of Si02 grade does 
not grow on different-species substrates known conventionally, such as sapphire 
and a spinel, or a different-species substrate as a substrate into which the 
component structure of the laser component of this invention is grown up ] — or 
the protective coat which consists of an ingredient which cannot grow easily 
forms, and the nitride semi-conductor substrate which is made to carry out lateral 
growth (lateral growth) selectively on it, and is obtained is mentioned. A nitride 
semi-conductor substrate with few crystal defects which are made to carry out 
lateral growth preferably and are acquired is desirable. When component structure 
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is formed on *a nitride semi-conductor substrate with few crystal defects, it is 
desirable,, although the crystal defect of the nitride semi-conductor which 
constitutes a component decreases and generation of heat within a component is 
suppressed. Moreover, it becomes easy to carry out cleavage of the substrate to 
being a nitride semi-conductor substrate, and it is desirable also in respect of 
peeling prevention of p electrode. The protective coat used when the protective 
coat used for lateral growth formed said stripe shows a different operation. 
[0043] As the growth approach of a nitride semi-conductor substrate with few 
crystal defects acquired using lateral growth Although it may not be limited but 
which approach may be used, especially, for example An approach given in 
J.JAP.Vol.37(1998) pp.L309-L312, The concavo-convex section is formed in the 
nitride semi-conductor front face which these people grew up on a different 
different-species substrate from the nitride semi-conductor currently indicated by 
JP,1 1-191659,A which applied previously. After forming said protective coat of 
Si02 grade on the flat surface of the heights and a crevice, the method of 
connecting the nitride semi-conductor which grew the longitudinal direction and 
grew up to be the protective coat upper part in the longitudinal direction mutually 
from the nitride semi-conductor exposed to the side face etc. is mentioned. 
Moreover, in case the nitride semi-conductor substrate obtained with lateral 
growth grows up component structure, even if it performs it in the condition of 
having a different-species substrate, where a different-species substrate is 
removed, it may be performed. 

[0044] The resonance side of the laser component of this invention can form a 
good mirror plane-like resonance side by carrying out cleavage in respect of {1 1- 
00} of a nitride semi-conductor [the field equivalent to the side face of a Mth 
pageihexagonal prism-like crystal] so that it may become vertical to the stripe of a 
ridge configuration. The detail is indicated about the cleavage in the Mth page of a 
nitride semi-conductor by JP,9-232676,A for which these people applied 
previously, for example. 



[Translation done.] 
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* NOTICES * 

JPO and MCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] The example of the nitride semiconductor laser component which is the 
gestalt of 1 operation of the following this inventions is shown. However, this 
invention is not limited to this. 

[Example 1] drawing 2 is the typical sectional view showing the structure of the 
laser component concerning one example of this invention, and shows drawing at 
the time of cutting in a direction vertical to stripe waveguide. Hereafter, an 
example 1 is explained based on this drawing. 

[0046] (Substrate layer 2) The different -species substrate 1 which consists of 
sapphire which makes linchphi and C side a principal plane is set in a MOVPE 
reaction container, temperature is made into 500 degrees C, and the buffer layer 
which consists of GaN is grown up by 200A thickness using trimethylgallium (TMG) 
and ammonia (NH3). Temperature is made into 1050 degrees C after buffer layer 
growth, and the substrate layer 2 which similarly consists of GaN is grown up by 4- 
micrometer thickness. This substrate layer forms a protective coat in a front face 
selectively, and acts as a substrate layer for next performing selective growth of a 
nitride semi-conductor substrate. 

[0047] (Protective coat 3) The protective coat 3 which forms a stripe-like photo 
mask in the front face of ejection and this substrate layer from a reaction 
container, and consists a wafer of Si02 with a stripe width of face [ of 10 
micrometers ] and a stripe spacing (window part) of 2 micrometers with PVD 
equipment is formed after substrate layer growth. 

[0048] (Nitride semi-conductor substrate 4) A wafer is again set in the reaction 
container of MOVPE after protective coat formation, temperature is made into 
1050 degrees C, and the nitride semi-conductor substrate 4 which consists of 
undoping GaN is grown up by 20-micrometer thickness using TMG and ammonia. 
The double or more figures crystal defect of this nitride semi-conductor substrate 
decreases as compared with 2 or less [ 105 //cm ] and substrate layers 2 in order 
to grow up to be a longitudinal direction in the protective coat 3 upper part. 
[0049] (n mold contact layer 5) Next, n mold contact layer 5 which consists of GaN 
which doped Si 3x1018-/cm3 at 1050 degrees C on the nitride semi-conductor 
substrate 1 is grown up by 4-micrometer thickness, using silane gas as ammonia, 
TMG, and impurity gas. 

[0050] (Crack prevention layer 6) Next, the crack prevention layer 6 which makes 
temperature 800 degrees C and consists of InO.06GaO.94N is grown up by 0.15- 
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micrometer thickness using TMG, TMI (trimethylindium), and ammonia. In addition, 
thi? crack prevention layer is omissible. 

[0051] (n mold cladding layer 7) Then, the layer which consists of undoping 
aluminumO.16GaO.84N using TMA (trimethylaluminum), TMG, and ammonia at 1050 
degrees C is grown up by 25A thickness, TMA is stopped continuously and the 
layer which consists of an n mold GaN which doped a sink and Si for silane gas 
1x1019-/cm3 is grown up by 25A thickness. Crosswise lamination of those layers 
is carried out, a superlattice layer is constituted, and n mold cladding layer 7 which 
consists of superlattice of the 1.2 micrometers of the total thickness is grown up. 
[0052] (n mold lightguide layer 8) Then, n mold lightguide layer 8 which consists 
silane gas of undoping GaN at a stop and 1050 degrees C is grown up by 0.1- 
micrometer thickness, n mold impurity may be doped in this n mold lightguide layer 
8. 

[0053] (Barrier layer 9) Next, temperature is made into 800 degrees C, the barrier 
layer which consists of Si dope In0.05Ga0.95N is grown up by 100A thickness, and 
the well layer which consists of undoping InO.2GaO.8N at the same temperature 
continuously is grown up by 40A thickness. The laminating of a barrier layer and 
the well layer is carried out twice alternately, finally it is finished as a barrier layer, 
and the barrier layer of the multiplex quantum well structure (MQW) of the 380A of 
the total thickness is grown up. 

[0054] (p mold cap layer 10) Next, raising, TMG and TMA, ammonia, and Cp2Mg 
(magnesium cyclopentadienyl) are used for 1050 degrees C for temperature, and p 
mold cap layer 7 which consists of p mold aluminum0.3Ga0.7N with larger bandgap 
energy which doped Mg 1x1020-/cm3 than p mold lightguide layer 1 1 is grown up 
by 300A thickness. 

[0055] (p mold lightguide layer 11) continuing — Cp2 — p mold lightguide layer 1 1 
which bandgap energy becomes from the undoping GaN smaller than p mold cap 
layer 10 at a stop and 1050 degrees C about Mg and TMA is grown up by 0.1- 
micrometer thickness. 

[0056] (p mold cladding layer 12) then, the layer which consists of undoping 
aluminumO.16GaO.84N at 1050 degrees C is grown up by 25A thickness — making 
— continuing — Cp2 — the layer which consists Mg and TMA of a stop and 
undoping GaN is grown up by 25A thickness, and p mold cladding layer 1 2 which 
consists of a superlattice layer of the 0.6 micrometers of the total thickness is 
grown up. 

[0057] (p mold contact layer 13) p mold contact layer 13 which finally consists of a 
p mold GaN which doped Mg 1x1020-/cm3 on p mold cladding layer 9 at 1050 
degrees C is grown up by 1 50A thickness. 

[0058] The protective coat which becomes the front face of p mold contact layer 
of the ejection from a reaction container and the maximum upper layer from Si02 
about the wafer into which the nitride semi-conductor was grown up as mentioned 
above is formed, and it etches by SiCI4 gas using RIE (reactive ion etching), and as 
shown in drawing 2 , the front face of n mold contact layer 5 which should form n 
electrode is exposed. Thus, for etching a nitride semi-conductor deeply, it 
considers as a protective coat, and Si02 is the optimal. 

[0059] Next, mostly, as shown in drawing 5 (a), after forming the 1 st protective 
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coat 61 of p mold Gontact layer 13 of the maximum upper layer which consists of 
an, Si oxide (mainly Si02) by 0.5-micrometer thickness with PVD equipment, the 
mask of a predetermined configuration is covered on the 1st protective coat 61, 
and the 3rd protective coat 63 which consists of a photoresist is formed in the 
whole surface by 1 micrometer in stripe width of face of 2 micrometers, and 
thickness. 

[0060] Next, as shown in drawing 5 (b), said 1st protective coat 61 is etched by 
using the 3rd protective coat 63 as a mask using CF4 gas after the 3rd protective 
coat 63 formation and with RIE (reactive ion etching) equipment, and it considers 
as the shape of a stripe. By processing with an etching reagent after that and 
removing only a photoresist, as shown in drawing 5 (c), the 1st protective coat 61 
with a stripe width of face of 2 micrometers can be formed on p mold contact layer 
13. 

[0061] Furthermore, as shown in drawing 5 (d), after the 1st protective coat 61 
formation of the shape of a stripe, p mold contact layer 1 3 and p mold cladding 
layer 12 are again etched using SiCI4 gas by RIE, and a stripe-like waveguide field 
(ridge stripe in this case) is formed. The transverse mode is [ that it is easy to 
become a single mode ] dramatically desirable when it is the configuration of an 
order mesa where the cross-section configuration of the stripe is shown in drawing 
2 , in case a stripe is formed. 

[0062] Where the film for protecting so that a rich layer may not be formed in p 
mold contact layer 1 3, after forming the stripe of a ridge configuration is attached, 
on the flat surface which is continuing from the side face of the stripe of a ridge 
configuration, and its side face, aluminum is vapor-deposited with PVD equipment 
and the vacuum evaporationo film is formed [ drawing 5 (e-1)]. Next, in an 
annealing furnace, it heat-treats by applying predetermined time amount and heat. 
Then, an acid removes the vacuum evaporationo film of aluminum. Thus, the rich 
layer 201 is formed like drawing 5 (e-2). 

[0063] A wafer is transported to PVD equipment after forming the rich layer 201, 
and as shown in drawing 5 (f), the 2nd protective coat 62 which consists of a Zr 
oxide (mainly Zr02) is continued and formed by 0.5-micrometer thickness on p 
mold cladding layer 12 exposed by etching the 1st protective coat 61 top. 
[0064] Next, as it is immersed in fluoric acid and a wafer is shown in drawing 5 (g), 
the 1st protective coat 61 is removed by the lift-off method. 
[0065] Next, as shown in drawing 5 (h), the p electrode 20 which consists of 
nickel/Au is formed in the front face of the p mold contact layer which the 1st 
protective coat 61 on p mold contact layer 13 was removed, and was exposed. 
However, as stripe width of face of 100 micrometers, the p electrode 20 is gone 
across and formed on the 2nd protective coat 62, as shown in this drawing 5 (h). 
[0066] Next, succeeding the whole surface on the p electrode 20, the 1-st thin film 
layer 31 which consists of Ti is formed by 1000A thickness, and as further shown 
in drawing 2 , the 1st thin film layer 31 is formed in the side face of a stripe etc. 
The upper part of the magnitude which is not in agreement with the cleavage plane 
at the time of forming a resonance side by cleavage at a next process on this 1 st 
thin film layer 31 formed continuously, i.e., the part used as a cleavage plane, is 
avoided, the 2nd thin film layer 32 which consists of Au intermittently is formed by 
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8000A thickness, and p pad electrode 101 which consists of the 1st thin film layer 
31 ^and the 2nd thin film layer 32 is formed. 

[0067] The n electrode 21 which consists of Ti/aluminum is formed in the front 
face of n mold contact layer 5 exposed at the very first in a direction parallel to a 
stripe after p pad electrode formation, and n pad electrode which consists of 
Ti/Pt/Au is formed on it. 

[0068] After grinding the silicon on sapphire of the wafer which formed n electrode, 
p electrode, and p pad electrode as mentioned above and being referred to as 70 
micrometers, in a direction vertical to a stripe-like electrode, cleavage is carried 
out to the shape of a bar from a substrate side, and a resonator is produced to a 
cleavage plane (1 1 the 00th [ -] page, a hexagon head field = equivalent to the side 
face of a pillar-shaped crystal Mth page). The dielectric multilayer which consists 
of Si02 and Ti02 is formed in a resonator side, and, finally it considers as a laser 
component as cut a bar and shown in drawing 2 in a direction parallel to p 
electrode. In addition, as for cavity length, it is desirable to be referred to as 300- 
500 micrometers. 

[0069] When this laser component is installed in a heat sink, wire bonding of each 
electrode is carried out and laser oscillation is tried at a room temperature, in the 
oscillation wavelength of 400-420nm, and threshold-current consistency 2.9 
kA/ cm2, a room temperature shows a good continuous oscillation. Furthermore, 
leakage current and a short circuit can be prevented, a laser component with a 
good life property can be obtained efficiently, and the yield improves because 
insulation became good. 

[0070] In the [example 2] example 1, the rich layer 201 which consists of aluminum 
is formed by the ion implantation, and also a laser component is produced similarly. 
As the approach of an ion implantation, it is in the condition which attached the 
protective coat to the maximum top face of p mold contact layer 1 3, and aluminum 
is accelerated from a wafer top face to predetermined energy with ion implantation 
equipment, and it is devoted to a wafer. Next, a carrier beam part is heat-treated 
and a damage is made to recrystallize by the ion implantation. The obtained laser 
component shows a good component property like an example 1, and its yield also 
improves further. 

[0071] [Example 3] drawing 3 is the typical sectional view showing the structure of 
the laser component concerning other examples of this invention, and explains an 
example 3 below based on this drawing. 

[0072] (Nitride semi-conductor substrate 40) In an example 1, a wafer is again set 
to the front face of the substrate layer 2 in the reaction container of MOVPE after 
stripe-like formation [ protective coat 3 ], temperature is made into 1050 degrees 
C, and Undoping GaN is grown up by 5-micrometer thickness using TMG and 
ammonia. Then, a wafer is transported to HVPE (hydride vapor growth) equipment, 
Ga metal, HCI gas, and ammonia are used for a raw material, and the nitride semi- 
conductor substrate 40 which consists of undoping GaN is grown up by 200- 
micrometer thickness, thus, MOVPE — HVPE after growing up a nitride semi- 
conductor on a protective coat 3 by law — if a GaN thick film 100 micrometers or 
more is grown up by law, even if it compares a crystal defect with an example 1, it 
will be acquired, and will decrease single or more figures. After nitride semi- 
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conductor substrate 40 growth, polish removes the ejection from a reaction 
container, silicon on sapphire 1, a buffer layer 2, a protective coat 3, and an 
undoping GaN layer, and let a wafer be independent [ nitride semi-conductor 
substrate 40 ]. 

[0073] The rest carries out the laminating even of n mold contact layer 5 - the p 
mold contact layer 1 3 on the nitride semi-conductor substrate 40 of an opposite 
hand a polish side like an example 1. 

[0074] Like an example 1 after p mold contact layer 1 3 growth, let an etching stop 
be the front face of n mold contact layer 5 in the 2nd process after forming the 
stripe-like 1st protective coat 61. The rest forms an electrode in each contact 
layer, after forming in the side face of stripe waveguide, and the front face of n 
mold contact layer 5 the 2nd protective coat 62 which uses Zr02 as a principal 
component after forming the rich layer 201 which consists of aluminum like an 
example 1. Next, p pad electrode 101 is formed like an example 1, and it considers 
as the laser component of structure as shown in drawing 3 . In addition, when 
forming a resonance side, the cleavage plane of a nitride semi-conductor substrate 
may be the Mth same page as an example 1. A threshold-current consistency falls 
[ the obtained laser component ] even to 1.8 kA/cm2 as compared with an 
example 1 , a life can improve by 3 or more times, leakage current and a short 
circuit can prevent good by insulating improvement still like an example 1, and the 
laser component which has a good life property can be produced with the 
sufficient yield. 

[0075] [Example 4] drawing 4 is the typical sectional view showing the structure of 
the laser component concerning other examples of this invention, and explains an 
example 4 using this drawing 4 below. 

[0076] In an example 3, in case the nitride semi-conductor substrate 40 is 
produced, in HVPE equipment, silane gas is added to a raw material, and the nitride 
semi-conductor substrate 50 which consists of GaN which doped Si 1x1018-/cm3 
is grown up by 200-micrometer thickness. In addition, as for Si concentration, it is 
desirable to consider as the range of three to 5x1019/cm3 of 1x1017-/cm. Silicon 
on sapphire 1, a buffer layer 2, a protective coat 3, and an undoping GaN layer are 
ground and removed like an example 3 after nitride semi-conductor substrate 50 
growth, and it considers as nitride semi-conductor substrate 50 simple substance. 
[0077] Next, laminating growth even of the crack prevention layer 6 - the p mold 
contact layer 1 3 is carried out like an example 1 on this nitride semi-conductor 
substrate 50. Like an example 1 after p mold contact layer 1 3 growth, after forming 
the stripe-like 1st protective coat 61, in the 2nd process, it considers as the front 
face of n mold cladding layer 7 which shows an etching stop to drawing 5 . Like an 
example 1, the rest forms the rich layer 201, and after that, after it forms in the 
side face of stripe waveguide, and the front face of n mold cladding layer 7 the 2nd 
protective coat 62 which uses Zr02 as a principal component, it forms the p 
electrode 20 through the 2nd protective coat. 

[0078] The 1st thin film layer 31 which consists of Ti on the p electrode 21 so that 
it may become stripe die length and the same die length next, by 1000A of 
thickness The 3rd thin film layer which consists of Pt in the configuration of the 
2nd thin film layer 32, and the same configuration by 1000A of thickness And p pad 
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electrode 101 which comes to carry out laminating formation of the 2nd thin film 
lay v er 32 which consists of Au in a configuration shorter than stripe die length by 
8000A of thickness at order is formed as shown in drawing 4 . Although the 3rd 
thin film layer is not illustrated, it forms in the same configuration as the 2nd thin 
film layer, on the other hand — the rear-face side of a nitride semi-conductor 
substrate — the n electrode 21 is mostly formed in the whole surface. After 
electrode formation, cleavage is carried out by the Mth page of a nitride semi- 
conductor substrate, and a resonance side is produced and it considers as the 
laser component of structure as shown in drawing 4 . 

[0079] [Example 5] As shown in the laser component of drawing 6 which shows the 
laser component indicated by said J.J.A.P. at drawing 1 , the laser component 
which comes to form the rich layer 201 like an example 1 is produced. Insulation 
can become good, and the obtained laser component can prevent generating of 
leakage current, and generating of a short circuit, and can produce a component 
with a good life property with the sufficient yield. 

[0080] In the [example 6] example 1, the laser component which has it come to 
form the rich layer 201 which change to aluminum, and B is used, and also contains 
B in abundance by diffusion similarly is produced. Consequently, a good result 
almost equivalent to an example 1 is obtained. 

[0081] In the [example 7] example 2, the laser component which has it come to 
form the rich layer 201 which change to aluminum, and B is used, and also contains 
B in abundance by the ion implantation similarly is produced. Consequently, a good 
result almost equivalent to an example 1 is obtained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the typical sectional view showing a part of nitride semiconductor 

laser component concerning the gestalt of 1 operation of this invention. 

[Drawing 2] It is the typical sectional view of the nitride semiconductor laser 

component concerning the gestalt of 1 operation of this invention. 

[Drawing 3] It is the typical sectional view of the nitride semiconductor laser 

component concerning the gestalt of 1 operation of this invention. 

[Drawing 4] It is the typical sectional view of the nitride semiconductor laser 

component concerning the gestalt of 1 operation of this invention. 

[Drawing 5] It is the typical sectional view showing the partial structure of the 

wafer in each process for explaining each process of the approach of forming the 

stripe of the ridge configuration of drawing 2 - drawing 4 etc. 

[Drawing 6] It is the typical sectional view showing the structure of the 

conventional laser component. 

[Description of Notations] 

1 ... Different-species substrate 

2 ... Substrate layer 

3 ... Protective coat for nitride semi-conductor substrate growth 
4, 40, 50 ... Nitride semi-conductor substrate 

5 ... n mold contact layer 

6 ... Crack prevention layer 

7 ... n mold cladding layer 

8 ... n mold lightguide layer 

9 ... Barrier layer 

10 ... p mold cap layer 

11 ... p mold lightguide layer 

12 ... p mold cladding layer 

13 ... p mold contact layer 
15 ... Insulator layer 

61 ... The 1st protective coat 

62 ... The 2nd protective coat 

63 ... The 3rd protective coat 

20 ... p electrode 

21 ... n electrode 
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31 ... 1st thin film feyer 

32 2nd thin film layer 

101 ... Pad electrode 
201 ... Rich layer 



[Translation done.] 



http://www4jpdl.ncipi.go.jp/cgi-bin/tran_web.cgi_ejue 



JP.2001-210914.A LDRAWINGSJ 



1/3 ^— v 



* ' * NOTICES* 

JPO and NCIPT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 




[Drawing 4] 
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(a) 



w 



I 




(c) 



•13 
•12 





Ce-2> 




(8) 



201 





http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/09/08 



JP.2001-210914.A LDRAWINGS] 3/3 ^— v 



» 



[Translation done.] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/09/08 



